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EDINBURGH NEW 

PHILOSOPHICAL JOUBNAL. 

Biography of Berzeliua. By Frofesaor H, Ross of Berlin. 

(Concluded from vol. liii., page 221.^ 

BSRZELtDB criticised this argument with justice. He de- 
clared that it seemed to him the same aa if a. man who is 
stumbling in the dark, ahonid hesitate to make use of a light, 
becanae he would then see more than he required, and he- 
cause he hoped to find his way without it. 

In order to appreciate fully the great merit of Berzelius, 
in putting forward his mineral system, it is only necessary to 
call to mind how great was the chaos in mineralogy before 
his time, and especially with regard to the classification of 
the nnmerous compounds of silica. Although hotli Dobereiner 
and Smithson commenced to regard silica as an acid, at about 
the same time as Berzelins, still it was he who first made an 
extended application of this view, in the new mineral system 
which he proposed, by means of which siliceous minerals were 
included under the head of saline compounds, and the correct 
conception of their composition first rendered possible. 

The greater number of natural compounds of silica are 
double salts ; and observing the great diversity among them, 
Berzelius raised the question, as to whether it was probable 
that the individual members of such double salts were 
different stages of saturation. As he had previously assumed 
only the most simple relations in chemical compounds, he 
was at first led to infer upon theoretical grounds, that the 
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2 Biography of Berzeliui. 

existence of dissimilar stages of saturation in the doable salts 
of silica, was less probable, espedally as he had never met 
with any similar phenomena in his investigations of the 
double salts of other acids. Nevertheless, he subsequently 
altered this view, after he had himself first prepared the re- 
markable double salt of neutral carbonate of magnesia and 
bicarbonate of potash. 

The salts of silicic acid, and indeed all true compounds oc- 
curring in natural aa well as artificially prepared salts, re- 
ceived formulse which expressed their composition. But as 
Berzelius was long doubtful how many atoms of oxygen he 
should assume in silica, and even when he afterwards decided 
for tliree atoms, did not regard this assumption as perfectly 
certiuD,he introduced more simple formulic for siliceous com- 
pounds, which he termed mineralogical, and distinguished 
irom the chemical formulce by the printers' type employed. 

The establishment of correct formulEe, especially for «li- 
ceoas compounds, involved great difficulties since the composi- 
tion of very few minerals was known with any degree of cer- 
tainty. The first quantitative analyses of minerals were madd 
by Torbem Bergman, but according to such imperfect metltods 
that they scaj^ely indicated anything more than the qualita- 
tive composition. After these came the analyses of Klaproth, 
which compared with those of Bergman wei-e a considerable 
and encouraging advance, for he had not only employed 
better methods of investigation, but also worked with much 
greater accuracy. But even the analyses of Klaproth as well 
as those of Vauquelin and others, who worked simultaneously 
with him, when put to the test of definite chemical proper- 
tions were not found to be unquestionable. It is true that 
at first Berzelius could very often only propose a conjectural 
formula for the composition of many minerals, and generally 
only when he made some slight alterations in the results of 
the then known analyses, in doing which, however, he always 
proceeded with great caution. Afterwards these incorrect 
analyses were replaced by correct ones, and indeed especially 
by Berzelius himself and his pupils, who employed in their 
analyses the most accurate methods proposed by Mm. 

Berzelius first arranged minerals according to their electro- 
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Biography of Berzeliua. 3 

positive conBtitnents. But after Mitscberlich's discovery of 
isomorphisin, wliich has exerted so importimt an inflnence 
upoD the airangement of the system, he conBidered it more ad- 
vantageous to classify minerals according to their electro- ne- 
gative etmstituents, because the substitution of isomorphous 
substances is far more frequent among the bases than among 
the acids ; and therefore the classification according to the 
electro-negative conHtituents corresponded more with the 
reqairements of mineralogists. Both methods have their 
advantages ; they are equally philosophical, and may be em- 
ployed with equal justice ; it is therefore a great injustice that 
£er£eliu8 should have been charged with inconsistency in 
making this alteration. 

The mineral system of Berzelius is not even yet completed. 
He was far from wishing to af&rm that it was incapable of 
improvement, on the other band, during his whole after-life 
he continually improved it, and from time to time published 
it in a more perfect form. The last edition was superin- 
tended by Karomelsberg in 1847 at the request of Berzelius. 

The most important modifications still to be made on this ^ 
system, are perhaps those which would result from a more 
simple application of the doctrine of isomorphism. It la cer- 
tainly difRcuIt to harmonize the opinions as to bow this ought 
to be done. 

Berzelius was not quite right in affirming that it is the 
constituents of a substance alone which must determine 
its place in a system. Even in the last " Jahresberickte" 
published by him, he declares that, in a mineral system, the 
sole question for consideration i& the elements and their 
inorganic combinations, and that it is these which must be 
systematically arranged. But he himself directs attention 
to the difficulties which this view necessarily involves. Is 
it, be asks, admissible to make one species of diamond and 
graphite, or of rutile, Erookite, and aoatase, or of calcareous 
spar and arragonite 1 It is scarcely to be expected that mi- 
neralogists will give their consent to such a course. 

However, Berzelius decides in the af&rmative. Still I am 
of opinion that there are even many chemists who will not 
UQConditionally agree with him in this. For it is not alone 
A 2 
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4 Biography of BerzeUue. 

from the constituents that all the characteristic properties 
of the compound result, but alao from the mode and action of 
their combination, which is frequently indicated by the form. 
Taking all this into consideration, it appears probable thai 
dolomite is more closely related to calcareous spar than 
arr^:onite, and even that tinstone is nearer to rutile than 
anatase and Brookit«. 

Since the external characters of minerals are determined, 
as well by their constituents as by the mode in which these 
are combined with each other, it follows that tbat chemical 
system of mineralogy which approaches most closely to the 
natural systems, or wbicli even corresponds with them, must 
be the most perfect. 

Some time after the appearance of the mineral system, 
Berzelius published his work " Ueber die Auwendung dea 
Lothrohrs in der Chemie und Mineralogie." He had, in 
Fablun, under the guidance of his older friend Gahn, a pupil 
of Torbern Bergman, acquired an uncommon dexterity in the 
use of the blow-pipe, enriched this special part of chemistry 
with a number of original investigations, and brought it to a 
high degree of perfection. Id the above-mentioned work he 
makes known everything connected with the subject, as well 
what he learned from Gahn as what be had himself dis- 
covered- 
It is rarely that a work baa been welcomed by chemists as 
this was ; but it is also seldom possible at once to recognise 
the practical value of a work, as in the case of this. It was 
immediately translated into most European languages ; and 
in some, especially the German, passed through several edi- 
tions. Everywhere it met with merited appreciation ; and 
Mr Children alone, the editor of the English edition, allowed 
himself to add remarks as superfluous as iU-natured. 

Besides the behaviour of the most important chemical 
compounds, all metallic oxides, acids, and their salts, sul- 
phnrets, &c., before the blow-pipe, Berzelius described the 
behaviour of all minerals which be could obtain, and which 
were so much the more readily placed at his disposal, as he 
required only very small quantities for these experiments. 
He entered upon this investigation with ttntiring industry, 
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Biography of Berzeliue. 5 

and was thua able to furnish even those mineralogiats who 
but unwillingly admitted the iofiuenca of chemistry upon 
mineralc^, witii an extremely welcome gift, since, by simple 
blow-pipe experiments, it waa possible to distinguish minerals 
with ease and certainty, especially among siliceous com- 
pounds, which were with difficulty, or only ambiguously, 
recognisable by means of their external characters. 

This work bore so manifestly the stamp of perfection, even 
on its first appearance, that, with the exception of Plattner, 
in Freiberg, no one has contributed any essential additions 
or improvements to blow-pipe investigations ; and it is quite 
as indispensable to the chemist and mineralogist at the pre- 
sent day as it was thirty years ago. 

About this time, Berzelius discovered selenium, and 
was engaged upon the admirable investigation of this ele- 
ment. Never wa« there an examination so accurate and tho- 
roughly exhaustive, of an interesting and hitherto unknown 
element, comprising all its characters and remarkable com- 
binations, so that, if we except the discovery of selenic acid 
by Mitscherlich, which escaped Berzelius, nothing essentially 
new was added to our knowledge of this element during the 
next thirty years. Our astonishment at this must be raised, 
when it is recollected that all these investigations were car- 
ried on with a very small quantity of material, only about 
an ounce of selenium, of which quantity a part was lost, 
owing to the carelessness of a servant. 

This paper upon seleninm can only be compared with that 
by Gay-Lussac upon iodine, which appeared several years 
hefore, and has yielded, in so many respects, such valuable 
results. It must, nevertheless, be remarked, that Gay- 
Lussac was not the discoverer of iodine, and did not under- 
take the investigation until after the first chemist of that 
time, Davy, had almost established the true nature of io- 
dine ; and that he had large quantities of material at bis 
disposal. 

Almost at the same time that Berzelius was engaged in 
the examination of the compounds of selenium, Arfvedaon 
occupied himself in his laboratory with the analysis of some 
Swedish minerals ; and under the guidance of Berzelius, suc- 
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6 Biography of Berzeliut. 

seeded in discovering lithium, which, as it came bo unex- 
pectedly, justly created great interest. 

The following larger papers of Berzelius form, as it were, 
a series of monographs upon separate and important branches 
of chemistry, which were at that time still ohscnre. It was 
nataral, that when he commenced the demonstration of the 
law of definite proportions by means of a succession of labo- 
rious investigations, that he must throw aside much, in order 
to sketch the groundwork of his system. The inveatJga- 
tioas which he now undertook, were all instituted in accord- 
ance with a matured plan, and he had long meditated upon 
them before actually entering upon them. 

The first of these investigations was upon the ferra^ous 
cyanogen compounds. Gay-Lussac had, in his very import- 
ant paper upon cyanogen, neglected to study ^hese com- 
pounds. After him several chemists had occupied themselves 
with their examination, but all obtained very different i-esults, 
the gi-eater number, however, assuming that the iron in the 
so-called ferro-pruasic acid salts was an essential constituent 
of the acid which was combined in the salts with an oxidized 
body. 

Berzeliua, however, shewed that these salts contained 
neither prussic acid nor oxidized bases, but tiiat they con- 
sist of cyanide of iron combined with the cyanide of an alka* 
line metal, and consequently were double cyanides. He also 
extended his investigations to the so-called sulpho-cyanic 
acid salts, and shewed that they consist of metal, sulphur, 
and cyanogen, the latter two united to form a radical (which 
he subsequently called Rhodan) ; and that in them likewise 
there was neither prussic acid nor oxidized bases. 

These investigations, which fully confirmed the views of 
Cray-Lussao regarding cyanogen, were, however, of still 
greater importance to Berzelius in another respect. After 
Davy had been induced, by his researches in 1810, to con- 
sider that it was simpler and more correct to look upon 
chlorine as elementary, and not, as he had formerly done, as 
a compound of oxygen with a radical that had not been iso- 
lated ; most chemists concurred with him in this view. Gay- 
Lussac and Th^nard, who, even before Davy, considered a, 
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similar view possibly correct, althoagh not exactly more pro- 
bable than the old one, after the discovery of iodine, opealy 
declared themselves, viSfh Vauquelin and all the other French 
chemists, in liiTour of the new doctrine ; and (be famous ' 
paper rf Gay-Lussac npon iodine, which appeared in 1818, 
is written in this spirit. 

Berzelius alone, who from the first had disputed the hypo- 
thesis of Davy, continned to defend the old doctrine, even 
after the discovery of iodine. He did this especially in a 
piqter which firat appeared in GIlbert'B Annalen for 1815. He 
there endeavom^d, with a profound sagacity which cannot 
but be highly admired by every one, even on reading tiie paper 
after the lapse of so Itmg a time, to prove the truth of the 
doctrine of the componnd nature of chlorine. He directed 
attention to the remaricable phenomenon that (be constitu- 
ents of chloride of nitrogen, which are united only by a very 
feeble affinity, separate with such an enet^iic evolution of 
beat as is never observed except in chemical combinations. 
But above all, he pointed out the analogy which existed be- 
tween mnriates, which, according to the new theory, in the 
anhydrous state contun no oxygen, and the sulphates, phos- 
phates, and otiier salts, which are indisputably compounds of 
oxygen acids with oxygen bases, and in which the presence 
of oxygen may be readily detected. 

The great authority of Berzelius, and the soundness with 
which he carried out his refutation of all the evidence brought 
forward in favour of the new theory, were the reasons why 
many chemists, especially in Germany, did not adopt Davy's 
view of the nature of chlorine. 

The immediate cause of Berzelius undertaking the •inves- 
tigation of the cyanides of iron was evident, viz., he expected 
to find in them a more compound radical (united with oxy- 
gen forming an acid) associated with an oxygen base, and 
similar to that which he assumed to exist in muriates. It 
cannot be disputed that to some extent he doubted the ac- 
curacy of Gay-Lussac's experiments on cyanogen. Then, 
as the salts of the ferrocyanic radicals resemble bo closely in 
their characters the ordinary oxygenous salts, and especially 
as several metallic cyanides, such as cyanide of mercury 
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or silvei*, correspond so completely with the analogooB chio' 
rine compounds, be was of opinion that if he could by this 
tnyestigation det«ct oxygen in the ferrocyanic compounds, it 
would be a strong proof of its presence in muriates likewise, 
and, consequently, evidence in favour of the old theory of the 
nature of chlorine. 

However, the result of tiiese investigations was the oppo- 
site of that which he expected, and thus the main argument 
against the new doctrine of the nature of chlorine fell to the 
ground. When gradually other reasons for the greater pro- 
bability of the new theory were discovered, Berzelius adopted 
it with the most amiable candour, and relinquished the old 
theory which he bad so long and so ably defended. 

One, among other, of these reasons was, as I know, the fol- 
lowing : — Immediately after Berzelius' investigations on the 
cyanides of iron, Leopold Gmelin obtained the interesting red 
double salt of cyanide of potassiam and cyanide of iron, which 
is anhydrous and contuns no oxygen. The red colour of the 
peroxide of iron, which is more or less communicated to all 
its salts except the neutral ones, was to Berzelius an addi- 
tional reason for regarding the red percbloride of iron as an 
actual salt with an oxygenous base ; and, as in the salt 
obtained by Gmelin, notwithstanding its red colour, the iron 
was not in the state of oxide, but directly combined with 
cyanogen, one doable atom of iron with three doable atoms 
of cyanogen, Berzelius saw that it was probable that the red 
colour of iron compounds was not owing alone to the pre- 
sence in them of peroxide, but was also common to those in 
which one double atom of iron is combined with three double 
atoms* of chlorine or cyanogen. 

Another main inducement to adopt the new theory of the 
nature of cblorine, consisted in the results which be derived 
in favour of it from his subsequent comprehensive researches 
upon alkaline sulpbureta. According to Berthollet's inves* 
tigations, these bodies were regarded as combinations of sul- 
phur with alkalies nntil Vauquelin put forward the opinion, 
that when a fixed alkali was melted with sulphur, a part of 
the alkali was reduced to the metallic state, sulphuric acid 
was formed, and a mixture of alkaline sulphate and sulphu- 
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retted metal was obtained. This which Vauquelin was only 
able to put forward conjectural!;, and could not demonstrate 
by convincing proofs, was immediately proved most satisfac- 
torily by Berzelius through his successful reduction of sul- 
phate of potash by means of hydrogen or the vapour of the 
snlphnret of carbon. He thus obtained sulphuret of potas- 
Bium in which tliere could not be any oxygen. By treating 
anhydrous lime with sulphuretted hydrogen at a high tem- 
perature, Berzelins likewise obtained water and Bulphuret of 
calcium. This experiment rendered it obvious that when 
liver of sulphur is obtained by melting together sulphur and 
carbonate of potash, the solution in water contains sulphuric 
acid, which is not, as Berthollet conjectured, first formed by 
the decomposition of water, hut is a joint product with the 
liver of sulphur of the reduction of the alkali. Berzelius 
found, moreover, that the alkaline metals combine in several 
definite proportions with sulphur forming substances which 
are all soluble in water. Thus arose the question : What is 
contained in such a solution ? — a question, the answer to 
which is especially important when regarded in connection 
with the solutions of metallic chlorides. Is this liquid a solu- 
tion of the unaltered sulphuret in water, or is the alkaline 
metal oxidized, and, consequently, a compound of sulphuret- 
ted hydrogen with alkali formed, or a compound of sulphu- 
retted hydrogen, sulphur, and alkali % Since, in the last 
case, it would be necessary to assume as many compounds of 
sulphur with hydrogen as there are compounds of sulphnr with 
the alkaline metals, Berzelius decided in favour of the second 
view. Subsequent investigations of the solntion of sulphur 
compounds of the metals of alkaline earths in water, have, 
in fact, shewn that a decomposition of water really does take 
place in this case, and that a compound of metallic sulphuret 
with sulphuretted hydrogen and alkaline oxide is formed. 

Berzelius regarded these investigations as proving that sul- 
phnr compounds exist which are very analogous to the mu- 
riates, and that there might likewise be bodies which, with- 
out containing an acid and an oxygenous base, possess, like 
the chlorides, all the peculiar characters of salts ; and, con- 
sequently, if this were so, all that evidence against the new 
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theory of chlorine fell to the ground which be had derived 
from the periflct analogy of muriates with aalte, which con- 
sist of an oxygen acid and an oxygenous base. 

With this investigation of alkaline sulpbnrets waa con- 
nected the equally important one opoa the sulphur Etalts, 
which, however, did not appear until several years afterwards. 

In the former paper Berzelius bad directed attention 
to the fact, that tlic sulphur compounds of ^kaline me- 
tals and of earthy metals combine with other metallic sul- 
phuretB in the Bame way as the oxides of these metals oom- 
bine with other oxides. Double snlphorets are thus formed 
which admit of being compared with ordinary salts, inaamucb 
as one metallic salpharet constitutes the electro- positive, 
tiiat is, the basic part of the compound ; the other, on the 
contrary, the electro^negative part, representiag the acid. 
But here only the lowest sulpburets of the alkaline metals, 
that is, those corresponding as regards their composition 
with the basic oxides of those radicals, will fill tiie place of 
basic Bulphurets ; the higher Bulphurets behave, as it were, 
like peroxides ; they may sulphurise other metals, but do 
not combine with their sulphur compounds. 

The different stipes of sulphuration of the electro-negative 
metals which Berzelius called sulphides, and whose composi- 
tion is analogous to that of the metallic acids, combine with 
the electro-posilive or basic snlphureta in such proportions, 
that if the sulphur were replaced by an equal number of 
atoms of oxygen, some one of the salts would be formed 
which the same radicals would yield in their oxidized state. 

Of the sulphur compotmds of the non-metallic elements, 
those of carbon and hydrogen alone combine with the basic 
sulphurets of the metals ; the latter class of compounds, — 
those of sulphuretted hydrogen with alkaline sulphurets, — 
were already known under the name of hydrothio-alkaliea, 
but their true composition was not recognised until now. 

Berzelius regarded this extensive series of sulphur com- 
pounds quite appropriately as salts, and gave them the suit- 
able name of sulphur salts, in order to distinguish them from 
the oxygen salts, or those which had been long known, and 
the so-called haloid salts, under which name Berzelius com- 
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prised the compoundB of cfalorine, bromtoe, iodine, fluorine, 
and cyanogeD, as well as other compound radicals iritb 
metals. 

This discover; of sulphur salts is indisputably one of tiie 
moat important extensions of chemistry. Berzeliua entered 
upon their study with great industry, and the number of sul- 
phur salts examined by him amounted to about 120, to many 
of which he certainly could only give a passing attention, 
although he analyzed many quantitatively. 

Next to this followed his investigation of hydrofluorio 
acid, one of the most important which Berzelius executed, 
since it has thrown such an unexpected light upon several 
of the most interesting departments of chemisti^. 

Th^nard and Gay-Lussao bad indeed already prepared 
hydrofluoric acid in a pure state, and several of its com- 
pounds. But as they were at the same time occupied with 
a number of other important researches, they did not pur- 
sue this subject further, and especially did not study with 
sufficient accuracy the phenomena which presented them- 
selves when potassium was heated in fluoride of silicium. 

Berzelius, in the first instance, prepared the most impor- 
tant metallic fluorides ; then he went on to the remoi-kable 
compounds which hydrofluoric acid forms with electro-ne- 
gative fluorides, especially fluoride of silicium, and fluoride 
of boron, but also with fluoride of titanium and others. It 
was through him that we first acquired a correct conception 
of the composition of hydrofluosilicic acid and the fluosilicates, 
as well as of the action of water upon fluoride of silicium. 
But the most productive part of this investigation was when 
Berzelius repeated the experiments of Gay-Lussac and 
Thenard, for the purpose of decomposing fluoride of silicium 
by means of potassium. He had just at this time learned 
from Wohler how to prepare potassium by means of car- 
bonate of potash and carbon according to Brunner'a method, 
and thus provided himself with large quantities of this 
metal. On decomposing fluoride of silicium by potassium he 
obtained the same results as the French chemists, namely, the 
brown non-metallic substance which tbey regarded as a com- 
plex compound of fluosilicide of potassium and of fluoride of 
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potassiam with silica. Berzelius found that it was impure sili- 
ciam, which, when washed with water, could be ohtained free 
from all fluorine compounds. It then contained only an ad- 
mixture of ailica, which could be extracted by concentrated 
hydrofluosilicic acid, after having prevtotiBly been slowly 
heated to redness. He moreover shewed that the silicium 
could be obtained in different states of density, and with dif- 
ferent characters. 

This unexpected result induced him to undertake similar 
investigations with fluoride of boron. We are indebted to him 
for a correct knowledge of the decomposition of fluoride of 
boron by water, and of the composition of the fluoborides, as 
well as an easy method of preparing boron, by treating fluo- 
boride of potassium with potassium. He likewise disco- 
vered at this time the gaseous chloride^of boron, and correct- 
ed the views of the composition of boracic acid hy his own 
experiments and those of Arfvedson. He moreover prepared 
the compounds of fluoride of titanium with metallic fluorides, 
especially fluoride of potassium, ^m which body he shewed 
how metatlic_titanium was to be obtained by means of potas- 
sinm. This is the only method by which titanium can be 
obtained in a pure state ; for the experiments of Wohler have 
proved that the substance found in the slags of iron furnaces, 
and formerly called metallic titanium, contains nitrogen and 
cyanogen. The compounds of fluoride of tantalum with me- 
tallic fluorides were also prepared, and he obtained metallic 
tantalum in the same way as titanium, He then reduced zir- 
conium from the zirco-fluoride of potassium by means of 
potassium, studied the characters of zirconia, and flnally 
tnmed his attention to the double compounds of fluoride of 
molybdenum and fluoride of wolfram with metallic fluorides, 
of which, however, he only prepared the compounds of fluoride 
of potassium with molybdate and tungstate of potash. 

Berzelius had intended to pursue these very interesting 
investigations of fluorine compounds further. But when be 
found that a distinguished French chemist had also com- 
menced the study of fluorine compounds, and had already 
named some newly discovered ones, he gave up his intention. 

It must be remarked, that in these investigations Berzelius 
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assumed that fluoric acid was &n oxygen acid, and that it con- 
tained a radical, combined with two atoms of oxygen, as he 
had previouBly done in the case of hydrochloric acid. But in 
thesameyear that he gave up hiB study of fluorine com poonda, 
viz., in 1825, he observed in the first part of the third German 
edition of his " Lehrbuch," that it was more probable that 
fluoric acid, like hydrochloric acid, was a hydrogen acid ; and 
he deacrihed all the fluorine compounds according to this view. 

Together with these comprehensive researches, Berzeliua 
published a number of leas extensive ones. They all origi- 
nated in bis meeting with a number of doubtful statements 
while editing his " Lehrbuch," in reference to which he im- 
mediately instituted experiments in bis laboratory, for the 
purpose of quickly deciding upon them. From among these I 
will here mention only the reaearcb upon chloride of lime, 
which was formerly regarded, according to Gay-Lussac, as a 
compound of chlorine with lime, and the chlorides of potash 
and soda were likewise regarded as similar in compoaition. 
Berzelins, on the contrary, directly after adopting the view of 
the elementary nature of chlorine, declared these bleaching 
compounds to be mixtures of metallic chlorides with salts, 
containing an oxide of chlorine as an acid. He was of opin- 
ion, as he did not closely examine the subject, that the acid 
was chlorous acid, until the researches of Balard proved that 
it was bypocblorous acid. 

Berzelius proved, that all the other explanations of the 
composition of the bleaching compounds were incorrect, by 
shewing that tliese contained an oxide of chlorine. He dia- 
aolved, in a solution of carbonate of potash, as much chloride 
of potassium aa it would take up, and passed chlorine through 
the liquid without saturating it. Aftec a few minutes chlo- 
ride of potassium was precipitated, which contained no chlo- 
rate of potash, or scarcely any ; the liquid had acquired the 
power of bleaching. When the liquid was separated from 
the precipitated chloride of potassium, and perfectly saturat- 
ed with chlorine, chlorate of potash was precipitated, con- 
taining scarcely any chloride of potassium. Consequently, 
during the iirat action of the chlorine, chloride of potassium 
must have been foirmed from potash, the oxygen of which 
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could oDly have combined with chlorine, giving rise to the 
production of the bleaching componod. 

It had long been the wish of Berzelins to investigatfl the 
rare metals accompanying platinum, the Jinowledge of which 
had been left imperfect by the chemists who discovered them. 
He was enabled to carry this into execution, when, after the 
discovery of the large quantities of platinum in the Ural, he 
received, through Herm von Caucrin, a considerable quan- 
tity of native platinum, as well as native Osmium-Iridium. 
This circumstance led him into a very important investiga- 
tion of the process for decomposing native platinum ores, by 
means of which the rare metals accompanying platinum were 
first properly made known. He studied the characters, de- 
termined the atomic weights of Rhodium, Palladium, Iridium, 
and Osmium, and prepared a ^number of their compounds. 
Owing to the great number of the oxides and chlorides of 
these meters, and their great similarity to each other, this 
investigation was very difficult ; and, as regarded osmium 
and osmic acid, a very unpleasant one. Sut although Ber- 
zelins himself declared that he had as it were given only the 
first sketch of the history of these metals, still this re- 
search, like all that came from his bands, was an extreme- 
ly accurate, and to a certain extent, perfect one. 

The next investigation of Berzelins was in reference to a 
new and peculiar earth, Thoria, which he had discovered in 
a mineral Irom Brevig, in Norway. He had previously, on 
examining the mineral near Fahlun, found an earthy sub- 
stance in very small quantity, which he regarded, altjiough 
not with cert^nty, as a new earth, which he called Thoria ; 
subsequently, however, he convinced himself that it was 
phosphate of Yttria.- Since the newly discovered earth re- 
sembled, in some of its peculiar characters, alumina, he called 
it likewise Thoria ; the mineral in which he had detected it. 
Thorite, and the metal which he obtained firom its volatile 
chlorine compound. Thorium. Thoria belongs to a group 
of earths which are very similar in their characters to zir- 
conia, and of which Svanberg, Bergemann, and Sjogren have 
recently discovered several. At first Berzelius assumed that 
thoria contained only one atom of oxygen ; the experiments. 
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howeTer, which fae made for (he parpose of determining (he 
atomic weights of the mafcal and earth, are probably not quite 
decisive, aod it is perhaps more likely that the earth is com- 
posed of two atoms of metal and three atoms of oxygen. 

The nest subject (o which Berzelius turned his attention 
belongs (o organic chemistry. It was n comparative investi- 
gation of tartaric and racemtc acids. He first corrected his 
former analysis of tartaric acid, in which he had given an 
atom more hydrogen than Front and Hermann, and adopted 
(he results of these chemists. But he then found that the crya- 
tfUlised tai'taric acid had precisely the same composition as 
the effloresced racemic acid, and that both acids had the same 
capacity of saturation, — facts which, especially at that time, 
were in the highest degree remarkable. This was one of the 
first clearly demonstrated examples that bodies of different 
characters may have the same composition. Berzelius had, 
sometime before, observed a somewhat similar fact in re- 
ference to the osides of tin, and Faraday, a short time after- 
wards, in reference to the compounds of carbon and hydro- 
gen. Clarke bad also discovered the remarkable modifica- 
tion of phosphoric acid, which he called pyrophosphoric acid. 
On this occasion Berzelius combined together, in an interest- 
ing manner, what was known of these bodies, to which he 
gave the name Isomeric. This term has been universally 
adopted, now that the number of such bodies has been so 
greatly increased. 

From this time Berzelius frequently occupied himself with 
subjects which are certainly of the greatest interest for every 
thinking chemist, and indeed for every scientific man, since 
they are calculated to unfold to us somewhat more fully the 
natui-e of ma(ter. He made known his views on this subject 
repeatedly, both in his " Jahresberichte," and in the several 
editions of his " Lehrbuoh." Finally, he assumed two essen- 
tially distinct kinds of isomerism, and, in the strictest sense 
of the word, called those bodies only isomeric in which the 
elementary atoms may be regarded as grouped in different 
ways, forming compound bodies. These isomeric bodies may 
again be of two different kinds. They consist either of com- 
pounds which, with equal atomic weights, present different 
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characters, or of compounds in which, though they poaaesa 
different characters, the relative proportion of the consUtu- 
ents is the same, but in which the atomic weights are not 
equal, but twice, thrice, etc., times as great as that of each 
other. Such bodies Berzelius termed, for the take of anti- 
thesis. Polymeric compounds. 

The other kind of isomerism Berzelius called Allotropism. 
It refers solely to elementary bodies, which, owing to causes 
not yet sufficiently understood, assume a different character 
from that which is usual to them, and, as it appears, retain 
this difference in many combinations, when it may be tbe 
cause of differences in the character of these compounds. 
When isomeric conditions are observed in compound bodies, 
which consist of only two elements, combined in very simple 
proportions, this isomerism is, according to Berzelius, to he 
regarded less as owing to the different arrangement of the 
elementary atoms than to the allotropic condition of one or 
both of these elements ; nevertheless, instances may occur in 
which both causes are simultaneously at work. 

It is possible that Berzelius may sometimes have gone too 
far in his assumption of allotropic conditions, for there are 
some grounds for believing that an apparent allotropism may 
result merely from a different state of division. Thus, a few 
years before the discovery of the first example of isomerism, 
Magnus observed the interesting fact, that when the oxides 
of iron, nickel, and cobalt, are reduced by means of hydrogen 
to the lowest possible temperature, the metals obtained ignite 
spontaneously, and oxidize when exposed to the atmosphere- 
This pyrophoric character evidently results from the finer 
subdivision of these metals, and it is destroyed when a higher 
temperature is employed in their reduction, which causes the 
particles to cohere together. The differences in platinum, 
according as it is reduced from its salts by the humid process, 
or obtained by igniting the ammonio-chloride : likewise the 
unequal combustibility of silicium, and its variable solubility 
in hydrofluoric acid, may probably be explained in the same 
way. Nevertheless, Berzelius was inclined to ascribe all 
these differences to allotropic conditions. 

Shortly after the appearance of the paper in wliich Berze- 
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Una treated of bodies which, with the same coinpositton, have 
diBsimilar characters, Dumas went bo far as to put forward 
the bold question, "Whether many elementary bodies were 
not allotropic conditioDS of one substance, especially such as 
have the same, or very nearly the same, atomic weight, as 
nickel and cobalt, platinum and iridium, &c. 1 Berzelius fa- 
voured this hypothesis, and regarded it as befitting, that new 
ideas should be followed up in all directions, even when it is 
not possible at the same time to adhere stnctly to that which 
is, for the moment, to be regarded as probable ; for truth 
sometimes appears incoDsistent at tlie first glance, and in 
any case this was a way to arrive more rapidly at the results 
which might follow from a new idea. Certainly, upon the 
other hand, it cannot be denied that the question respecting 
a relation similar to isomeriam between elements which have 
analogous but still distinctly different cliemical characters, 
belongs to a domain, where perhaps our conjectures will never 
admit of being put to tiie proof. 

The next paper by Berzelius was upon Vanadium. Sefstrom 
had found a new metal in the bar-iron of Taberg, which be 
called by this name. He had, however, restricted bis in- 
vestigation to the preparation of the oxide, or rather the 
acid of this metal, from the finer slags of the Taberg iron, 
and the determination of its distinguishing characters. He 
then transferred his stock of Vanadic acid to Berzelius, in 
order that lie might investigate the characters and history of 
the new metal. This investigation is a very extended one, 
and through it we have become acquainted with the new 
body in all its relations ; whilst, as these are manifold and 
interesting, and as the acid has but little resemblance to 
other acids, it was difficult to assign to it its true position 
among them. In this respect the paper of Berzelius on va- 
nadium mayalmost be compared with that upon selenium ; for 
both have this peculiarity in common, that by them we have 
become so thoroughly acquainted with new and hitherto en- 
tirely unknown bodies, although in both instances but very mi- 
nute quantities of rare material eonld be employed, that sub- 
sequent investigations have added but little more at all, and 
nothing essential. Vanadium was afterwards found at several 
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places, although ftlwaja in very small qimntitiea. "Wohler 
directed especial attention to the fact, that the acid of the 
new metal was contained in the lead ores of Zimapan, in 
Mexico, in which, as early as 1801, Del Rio discovered a 
new metal, tuid called it Erythronium ; but, misled by the 
authority of Gollet-DeEcotils, who declared it to be chromium 
(with which Vanadinm has certainly some similarity), he 
afterwards admitted that hia discovery was an error. 

His next researches, which were upon Tellurium, were of a 
similar nature, fierzelius had already instituted experiments 
with very minnte quantities of this metal, in so many respects 
interesting, but he was compelled to discontinue them for want 
of material. When Wohler sent him a considerable quantity 
of this rare metal, which be had prepared from the telluric 
bismuth of Schemnitz, he again commenced tbe investigation. 
He first shewed how this metal can be prepared in its purest 
state. He then prepared all the compounds of tellurous 
acid (peroxide), as well of telluric acid, discovered by him, 
with bases, and indeed the different isomeric modifications 
which these acids form. These researches are likewise so 
complete, that they have fully developed the history of this 
remai'kable metal in all its relations. 

The last great investigation by Berzelius, is that upon 
meteoric stones. He undertook this witfa the intention of 
studying these bodies, as my brother and Nordensfejold had 
already done, as species of rocks, and, by this means, to de- 
termine what individual minerals they contained. The im- 
mediate inducement was a meteoric stone sent to him by 
Heichenbach, which had fallen a yeaF previously in Moravia. 
But besides this, ha examined three other earthy metooric 
stones, and two masses of metallic iron. Berzelius inferred 
from his analyses that meteoric stones consist entirely of sncb 
minerals as are found upon the earth, and that they certainly 
do not contain any elementary constituent which is not met 
with in terrestrial bodies. It was only in the metooric stone 
of Alais that be found carbon in an unknown state of combi- 
nation : this stone, when placed in wator, disintegrated and 
fell to powder, which had a mixed smell of clay and hay. This 
shewed that if, as Berzelins considered, meteoric stones origi- 
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nated from other cosmical bodies, in their native state they 
could be converted into clayey mixtures, like the rocks on our 
own globe. He then raised the question aa to whether this 
carbonaceous earth from the surface of another cosmical body 
contained organic remains, and consequently, whether there 
were upon its surface organised bodies, more or less resem- 
bling those on our earth 'i It ia easy to conceive the interest 
with which be attempted to solve this queation. This solu- 
tion waa uot affirmative, but the results of his experiments 
did not justify a negative infei-ence. Water and alkalies did 
not extract anything organic from the meteoric mass ; on dry 
distillation, however, carbonic acid, water, and a blackisb- 
grey sublimate were obtained, but no einpyreumatic oil and no 
hydrocarhon ; the carbonaceous matter was, therefore, not of 
the same nature as the humus upon the earth's surface. The 
sublimate heated in oxygen, gave no carbonic acid or water, , 
and changed into a white insoluble substance, whose nature 
could not be determined on account of the minute quantity. 
But to have pronounced it to be an elementary body, not orifp- 
nally belonging to our earth, would have been an exaggera- 
tion. 

This was the last extensive research made by Berzelius. 
His health, which, never strong, had already often necessi- 
tated the interruption of his labours, became, with increasing 
age, more delicate, and no longer admitted of his remaining 
continuously in the laboratory. He suffered, as is not unfre- 
quent with intellectual men, especially from nervous head- 
aches, which could not be mitigated by the most moderate 
living. He now began to complain of a failing of the senses, 
especially his sight, and also of the weakness of his memory. 

But bis scientific activity did not on this account cease. 
He interested himself to the last for every branch of chemis- 
try, and took the most active share in all the achievements 
of this science. Indeed, now that he was no longer occupied 
by important practical labours, he concentrated his activity 
more especif^ly upon undertakings of a literary character, 
and with a zeal and industry which deserve the greater ac- 
knowledgment, since his bodily sufferings increased every 
year. 
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Among the products of tbe literary activity of Berzelias, I 
will here only make especial mention of the different editions 
of his " Lehrbuch der Chemie," and his " Jahresberichte 
neber die Fortschritte der PhyBikalisehen Wissenschaften." 
His other works, the lectures upon Animal Chemistry, and his 
work on the Blowpipe bare already been spoken of. 

The "Lehrbuch der Chemie" first appeared in Swedish. 
It was translated into German first by Slumhof, then by 
Bli)de and Palmstedt, and tbe later editions were translated 
by Wohler and Wiggers. It was also translated into other 
languages, but did not pass through so many editions in any, 
as in the German, for besides the translations of Blumhof 
and Blode, five editions have appeared. The last but one, 
the fourth, consisted, on completion, often parts. Tbe fifth 
and last was commenced by Berzelius in 1842, but was not 
completed, only five volumes having appeared, certainly very 
large, each one containing nearly sixty sheets. The inor- 
ganic chemistry alone is completed. Of the organic part con- 
tained in the last two volumes, the most important — the ani- 
mal chemistpy — is wanting. 

In this work Berzelius has treated very fully of all the 
facts appertaining to tbe science, with a remarkable clearness, 
perspicuity, and apt illustration. At the same time, every 
subject is criticised in such an impartial and just manner 
' aa can be displaced only by one who stands as high in ' 
science as he did. The arrangement which he selected is 
indeed not a strictly systematic one, which, in a science so 
imperfect as chemistry, can certainly only be called conve- 
nient. But especially in .the inorganic part, there is still a 
certain well-founded succession, such that it is very easy to 
become familiar with the work. Tn the organic part the facts 
are not arranged according to a strict scientific principle, and 
a classification adapted for inorganic compounds could not 
possibly be carried out with organic bodies. For although 
Berzelius had always declared himself strongly in favour of 
the application to organic chemistry of what we know of the 
mode of combination of the elements in inorganic nature, as 
tbe clue by which alone we could arrive at a knowledge of 
organic bodies, still he was compelled to admit, that we were 
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far from having advanced ho far as to be able to treat of all 
organic bodies aa radicals, oxides, chlorides, &c., as in inor- 
ganic chemistry. Most of the assumed organic radicals, often 
of a complicated nature, are of a hypothetical nature ; they 
gain a somewhat certain character only when some com- 
pounds of the radical with other simple radicals can he pro- 
duced, and the oxygen in them replaced by chlorine, sulphur, 
&c. In addition to this, chemists are of very different opi- 
nions as to how the composition of organic bodies is to be 
represented, even when they agree in a fundamental prin- 
ciple. Moreover, as rs natural, the different arrangements 
vary, according as more new facta are discovered. For the 
present, therefore, it is at least more advantageous to treat 
of organic bodies in an elementary work in such a way as 
BerzeliuB has done, namely, in groups containing those bodies 
which have the greatest general similarity in chemical cha- 
racters. It has frequently been seen, that works in which 
a theoretical principle has been strictly followed throughout, 
do not so well fulfil their principal object. 

In the organic part of his work, Berzelius has declared 
himself against the so-called substitution theory, and the 
law of types. He assumes, on the contrary, that conjugate 
compounds exist in organic bodies, in which, for instance, 
acids are united with compound radicals, or with their oxides, 
chlorides, &c., in such a way that the acid is not saturated, 
but is still capable of combining with bases without separa- 
tion of the associated substance, — the conjunct, — which enters 
with the acid as a constituent of the salt. "When an acid has 
entered into such a conjugate combination, it has generally 
acquired such altered characters, that neither the acid nor its 
salts are similar to the free acid and its salts. When hydro- 
gen is replaced in an organic substance by chlorine, or an- 
other halogen, this generally takes place in the conjunct and 
not in the acid, and the former does nut on this account cease 
to play its former part, of modifying the character of the 
salts into which it enters, with its acids, more or less, and 
accordingly as its composition is altered by substitution. 

It has been asserted that the replacement of hydrogen by 
chlorine, in organic compounds, was not to be explained 
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at alt in acconiance with the electro-chemical views of Ber- 
zeliuB, and that consequently these views were Incorrect. 
Bat when such a suhstitution takes place, it is, as already 
mentioned, generally only in the compound radical, — ^that is, 
the conjunct, and a new radical is thus formed, in wliich chlo- 
rine may perhaps occupy the place of hydrogen, but cannot 
play the same part as it did. Substitution of elements mar 
therefore he very satisfactonly explained, according to the 
principles of Berzelius ; and if his tlieory be impartially com- 
pared with the others which have been put forward in such 
number in organic chemistry, the inference will be, that in 
the present state of the science it is in a position to explain 
the facts more satisfactorily than any other. 

On looking carefully through the various editions of this 
work. It is impossible not to regard it with admiration. It 
is^not only the clear and comprehensive description which 
attracts, — the sound, impartial criticism, which compels men 
of opposite opinions to appreciate justly, — or the great mi- 
nuteness which has not left unnoticed a single fact, however 
trifling, if it was of any influence — but it is also the enor- 
mous industry which must create astonishment. A scientific 
man who had done nothing more than publish this excellent 
work, in so many editions, each of which was so completely 
revised that but little of the previous edition was retained, 
eonld not be refused by us our grateful acknowledgments of 
his great industry: and yet this constitutes but a fraction 
of the achievements of Berzelius. 

It is toncbing to call to mind the words with which lie 
concluded the preface to the last German edition, which he 
could not quite complete ; it is dated November 1842. He 
says, " I cannot overlook that, even if the Almighty should 
grant me life and power to complete the edition of which the 
first part is now published, this will be the last. For this 
reason, I considered it necessary to revise it so thoroughly, 
that I could express the final views whicli have appeared to 
me as the most probable during the long space of time in 
which I was so fortunate as to be able to follow with unin- 
terrupted attention the development of the science, from the 
first growth of the antiphlogistic chemistry up to the present 
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time — ^fortunate if, among the many views which a future 
extended experience will alter or correct, at leaat some few 
ma; prove to have been rightly conceived. With the pro- 
founde&t conviction of the uncertainty of our theoretical views 
as well as of tlieir iudiapenBability) I have endeavonred, in 
presenting them to the reader, not to inspire him with any 
more firm conviction of their accuracy than they appear to me 
to merit, andl havo therefore always directed his attention to 
the uncertainty in the selection of modes of explanation. It 
is a great obstacle to the progress of science to attempt to 
cause conviction of the truth of that which is uncertain. 
What is believed is not submitted to any further examina- 
tion ; and the history of science shews that a deeply-rooted 
belief in theoretical conceptions has often withstood the most 
palpable proofs of their inaccuracy. Many of the defenders 
of Phlogiston required a regular development of the doctrine 
of oxidation in order to be convinced of its truth, and iiiaiiy 
distinguished men died believing in Phlogiston." 

An undertaking by no means less gigantic than his " Lebr- 
bncli" was the publication of the " J^resberichte," which ap- 
peared regularly from the year 1820 until the death of Ber- 
zelius. The last completed volume comprises the discoveries 
of the year 1846. Berzelius therefore published twenty- 
seven volumes. 

After Berzelius had been elected, as successor of the botanist 
Olaf Swarta, to the of&ce of perpetual secretary of the Aca- 
demy of Sciences, he succeeded, among other important 
changes which he considered necessary in the statutes of the 
Academy, in carrying into effect the arrangement that annual 
reports on the progress made in the various physical sciences 
should be written by members of the Academy, especially the 
different curators of the Natural History collections of the 
Academy, and'that these reports should be presented at the 
annual public meeting held upon the 31st of March, the 
anniversary, and extracts read from them, after which they 
should appear in print. Members of the Academy undertook 
to write such annual reports in the departments of Botany, 
Zoology, Astronomy, Mathematics, and Technology. Berze- 
lius himself undertook the reports on Physics, Inorganic 
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ChetniHb'y, Mineralogy', Vegetable and Anim&l ChemiatryT 
and Geology. 

It was only a man like him, who as it were surveyed at 
one glance the whole range of chemistry, and htmBelf worked 
so mach in all its branches, that could have adequately exe- 
cuted such an undertaking. These reports will long remain 
an example of the way in which such productjons ought to 
be carried out. Tbey were very comprehensive in those depart- 
ments with which Berzelins was most intimately acqaainted, 
— inorganic chemistry, chemical mineralogy, and vegetable 
and animal chemistry ; less bo in the other parts, which con- 
tained only the most important discoveries in those sciences 
with which Berzelius had not especially occupied himself, or 
which ha had not pursued during the latter half of his scien- 
tific career, such as physics and geology. The reports were 
generally objectively vn-itten. If the views of the author of 
the original paper correaponded more or less with those of 
Berzelius, he gave an abstract, proportionate in extent to the 
importance of the subject, but always most admirable- If, 
on the contrary, their \iew8 differed fi^om bis, he allowed 
himself to express his opinion upon them, and observed a 
noble and impartial criticism, which rarely became at all 
violent. In this respect, it is certainly to be regretted that 
precisely his last " Jahrbericht " closes with an energetic 
attack upon another celebrated chemist. But Berzelius never 
mixed up personalities with his judgments; and if some- 
times one could not agree with tbem, still they were always 
of such a nature, that although they occasionally gave pa4n 
to those upon whom tbey were passed, they could never ex- 
cite any bitterness. 

For the science itself these reports were of the greatest 
value. Berzelius, on several occasions, drew from the investi- 
gations of others important conclusions, which had entirely 
escaped the notice of their authors ; and as frequently did be 
direct attention to new expenments which should be made in 
order to strengthen the results alreadyobtained, or upon which 
to found new arguments. In this manner he exercised a very 
beneficial influence. He was also led to make experiments 
himself by these reports; and he then gave their results, 
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wben they contradicted, improved, or extended those of 
others, in the reports. 

These reports were especially long when it was necessary 
to refute opinions and views which Berzeliua considered as 
detrimental to the progress of science. Thus, the reports of 
the diacoveriea of the years 1838 and 1839 contain very de- 
tailed arguments against the hypothesis that all organic acids 
are hydrogen acids, and against the subatiiution theory. 
These arguments have always a rare clearness and simplicity. 

The ohjection has often been made to this report, that it 
was sometimes very complete, and in some instances too 
extended ; sometimes, on the contrary, especially in the phy- 
Bical part, scanty and imperfect. This is certainly true ; hut 
it was very natural that Serzelius should have a partiality 
for the treatment of those subjects in which be especially 
interested himself and of which he was most master ; hut as 
be was almost equally at home in all parts of chemistry, this 
ohjection -cannot be made to the strictly chemical parts of the 
reports. "With regard to the physical part of the reports, 
. Berzeliua bad only undertaken it because no other member 
of the Academy would or could do so. It was only in the 
years 1838 and 1839 that the report was written by Yon 
Wrede. Aa Berzeliua had only occupied himself with those 
parts of physics which were intimately connected with che- 
mistry, it is almost only these parts which are touched upon 
in his reports. 

In the same way, there was no other reporter to be 
found for the geological part ; but as Berzelius had never 
occupied himself specially with geology, and only in so far 
as it was connected with chemistry, he treated only of the 
chemical paH of that science in his reports, and otherwise 
noticed only the geological researches referring to Sweden. 
In the latter volumes reports upon geology are altogether 
omitted. 

I have thus attempted to furnish a sketch of the compre- 
hensive scientific activity of Berzelius. It is probably seldom 
that science is ao greatly advanced through the labours of 
one man, and there is scarcely any chemist who has furnished 
such admirable and sound contributions as he. 
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This representation of his scientific merits would, how- 
ever, give only a feeble idea of the whole greatness of the 
man, were we to jndge fium it al<me. It is rare that bo 
perfect a correapmidenee of mind and character is found in a 
man as in him. That which so irresistiblf attached those 
who had the happiness to have any long intercourse with 
Berzelias, was not merely the lofty genius visible in all 
his researcbes ; it was not merely the clearness, the aston- 
ishing copiousnesB of ideas, the anfiring care, and the great 
industry — the general impression which be made was that 
of the highest perfection. It was — and every one who 
knew bim intimately will agree with me — it was at the same 
time those characters which placed him so high as a man ; 
it was the consideration for others, the noble friendship which 
he evinced towards all whom he considered worthy of it, the 
lofty disinterestedness, the extreme conscientiousQess, the 
perfect and just recognition of the ments of others ; in short, 
it was all those traits together which spring from a worthy 
and honourable character. These were the sentiments which 
inspired all those who for a longer or shorter time came into 
contact with him, especially his pupils — of whom our Aca- 
demy contains more than all the rest of Germany — with the 
most pious respect for bis memory. 

Berzelius travelled the path of Science together with other 
distinguished men, who likewise advanced chemistry witli 
giant steps. This was a time such as no other science lias 
yet known, for no other has grown up from its childhood to a 
certain maturity in so incredibly short a space of time. 

Serzelius was bom almost in the same ye^ as H. Davy 
and Gray-Lussac. However similar were the labours of these 
three men in science, they were in other respects very dif- 
ferent. 

Davy's brilliant diHcoveries, especially that of the metallic 
nature of the alkalies, gave chemistry an extraordinary 
impulse, and caused great enthusiasm in its pursuit. He 
achieved great things by his discoveries, the further following 
out of which, however, he left to others. He died in the 
prime of life, bub in a certain degree his intellectual blossom 
was already past. Born poor, he had attained to great 
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hononra and great riches, which were perhaps obstacles to 
his being subsequently as active for science as formerly. It 
is, moreover, in the highest degree to be regretted that, in 
the latter years of his life, his very extraordinary talents were 
entirely estranged from that science for which he might have 
achieved so much. 

Gay-Lus3ac commenced his scientific career with the dis- 
covery of an important law in physics, bnt he afterwards 
applied himself wholly to chemistry, and advanced it as much 
by accurate investigations as brilliant discoveries. To him 
iH owing, among other important facts, the law, so important 
for the doctrine of definite proportions, that gases unite in 
simple relations of volume, — a discovery of which, however, 
he did not at first make many applications of which it was 
capable. But the most brilliant researches of Gay-Lussac 
are indisputably, — besides those published to common with 
Th^nard on physico-chemical subjects, — the two sets of re- 
Bearches upon cyanogen and iodine. Kven independently 
of the extremely important influence which these researches 
exercised npon the whole range of chemistry, they may he 
regarded as models of investigation, both as regards the 
total results, the strict consistency of the reasoning, and the 
admirable description. As often as they are read, even 
at the present day, they will be regarded with astonish- 
ment. 

But when, soon after the appearance of his paper upon 
cyanogen, Gay-Lnssac undertook, in conjunction with Arago, 
the editorship of the " Annales deChim, etde Physique," his 
scientific activity became gradually less. The first volumes 
of this Journal certainly contain several small papers and 
remarks which call to mind the author of those on Iodine and 
Cyanogen ; but after a few years he ceased to write almost 
altogether ; and it is almost more to he sincerely regretted 
than in the case of Davy, that Gay-Lussac, who died but a 
short time since, and after Berzelius, should already in the 
vigour of life have renounced his active scientific career, 
which seemed topromiseso much. 

It was not 80 with Berzelius. He also, after years of po- 
verty, gradually attained, if not to great wealth at l^aat to 

Cockle 



28 Dr Kelaart's Notes on the Geology of Ceylon. 

external honoura, without havinjj; sought them in the least. 
But these could not estrange faim from science ; on the con- 
trary, he took advantage of every higher position for its 
benefit. Science was always solely the object of his en- 
deavours, and he never employed them for apurpose foreign 
to it. So completely was his whole life dedicated to science, 
that, even under the sufTeriugs resulting from a painful 
disease during his latter years, bis whole thoughts remained 
bent upon it alone. 

Such men present in their inspired labours, as it were, the 
type of the true man of science ; and who does not feel him- 
self bappy to meet them in life ? 



Notes on the Geology of Ceylon. — Laterite Formation. — 
FluviaHle Deposit of Nuera Ellia. By E. F. Kelaart, 
M.D., F.L.S., r.G.S., Assistant Surgeon to the Forces. 
Oommunieated by the Author. 

Though the geological formations of Ceylon are of a simple 
nature, and described as such by writers, that attention baa 
not been paid to the laterite formation of the island which it 
deserves ; some have called it decayed clay ironstone, others 
have described it to be granitic rocks weathered in situ. It 
has not, however, been so slightly regarded by Indian geolo- 
gists ; their more recent researches have discovered new fea- 
tures in this peculiar formation, which have thrown great 
doubts as to its being the mere result of disintegrated or de- 
composed trappean rocks in situ. Captain Newbold of the 
Madras Engineers has even gone so far as to suspect it to be 
of tertiary origin. It is with a view of drawing the attention 
of observers in this island, for a more complete elucidation 
of this subject, that this communication is submitted to the 
Ceylon Asiatic Society. 

The term laterite (derived from later, a brick) is applied to 
those masses of reddish clay, more or less indurated, and 
containing pebbles or crystals of quartz. It is called by the 
Singalese cabook, and it is used extensively for building 
purposes. There are several varieties of laterite* and which 
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admit of claBBifl cation. 1. Laterite, properly go called, of a 
hard, compact, almost jaspedeoua rock, formed of indurated 
clay, tubular or sinuous, in which are impacted quartz cry- 
stals of various sizes and colours ; generally of a reddish or 
brick colour. To this kind, the term Quartzose may be 
applied, as it contains a larger proportion of undecomposed 
quartz. The cavities and sinuosities are lined or sometimes 
filled with a whitish, yellowish or reddish clay. 2. A second 
■variety of laterite, and that most frequently met with in 
Ceylon, is of a softer consistence, and can be cut easily with 
a knife, hut hardens on exposure to the atmosphere. The 
term Lithomargic laterite has been applied to this kind. 3. 
There is another form, which my friend StaflT-Sui^eon Dr 
Clark calls Detrital. This is found in nullahs or ravines. It 
is evidently formed of pebbles of quartz, looSely imbedded 
in clay, both being washed down to these nullahs by the heavy 
rains. The detritus of laterite is seen about Colombo form- 
ing a brseccia with marine shells. A laterite gravel is also 
seen in various parts of the island, covering the laterite bills, 
and it is also found at their base. This gravel is nothing 
mor^ than the quartz crystals of the lateritic rocks, separated 
by the rains from their clayey matris. Some of the pebbles 
are denuded entirely of the clayey covering ; others retain 
still a thin coating of it. Lithomarge is a sectile clayey sub- 
Btance of variegated colours. It is chiefly formed of a de- 
composed felspar and hornblende ; whitish when the former 
prevails, and yellow or reddish when hornblende predomi- 
nates in the rock from which it is derived, owing to the 
larger proportion of oxide of iron which the latter mineral 
contains. There are extensive hills of lithomarge in Ceylon, 
and frequently it lies under the hard laterite, and is often in- 
terposed between its layers. 

With the exception of Voysey, and his few supporters (who 
regard the laterite to be of igneous or volcanic origin), geo- 
logists consider laterite to be the product of the disintegra- 
tion and decomposition of granitic rocks. The difference of 
opinion rests upon the question, whether the disintegration 
or decomposition took place in siiu, or whether the disinte- 
grated masses were deposited, or brought from a distance. 
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and laid over tlie rocks on which laterite now lies ; or, io 
other words, is it a formation io itself derived from rocks 
which formerly existed ! 

To the former view (weathering in situ) there are many 
more supporters than to the latter, and among them our late 
much lamented Dr Gardner, who, from observations hoth in 
this island and on the continent of India, attributed the for- 
mation of laterite to the simple decay of gneiss or granitic 
rocks. I cannot bat agree with him that in many cats or 
sections of the rock, nature is detected in the act of disinte- 
gration, some of the original stratification (often seen running 
almost vertically) of the gneiss being preserved. In other 
places it is difficult to trace where the gneiss terminates, 
and the laterite commences, one as it were running into the 
other. Sat I must observe that I could nevertrace tiiis con- 
tinuity in the hills of the harder variety of laterite. Here, 
certainly, the appearances are favourable to the opinion that 
laterite is a distinct formation of itself. And yet this hard 
laterite rests on gneissic rocks, as is seen at the bottom of 
wells sank in the lateritic hills at Mutwatl, and in the Fort 
of Colombo. Laterite may also be seen, says Captain New- 
bold, capping hypogene or trap-rocks of great elevations, 
while the adjacent hills, composed of an exactly similar rock, 
and forming a continuation of the same bed, equally exposed 
to the action of the weather, are quite bare of the laterite. 
He also observed laterite resting on limestone, without a 
trace of lime in the laterite. If my information be correct, 
laterite is also seen over some of the limestones of JaflFna, in 
tiie north of the island. General OuUen found on the western 
coast of India, fifteen miles south of Quilon, a layer of lignite - 
in the laterite, imbedded in a stratum of dark shale and cUys. 
Lignite has also been seen in the laterite of Travancore ; 
and graphite has also been observed there. These are the 
observations which have made Newbold and others view the 
laterite of Southern India as a distinct formation, more recent 
than any of the rocks. Till similar features are observed in 
some of the laterites of Ceylon, we are obliged to regard them 
to be the weathering of rocks in gitu. 

To comprehend, how a hard compact rock like granite or 
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gneiss, could moulder away into laterite and lithomarge, it is 
necessary to know the composition of the minerals which 
enter into the formation of these rocks. 

The following are the mineral constituents of the most 
common forms of 
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Quartz consists of nearly pure silica, with a trace how- 
ever of alumina, and sometimea of iron.* 

It is easily Been, that the chief source of the alumina 
necessary for the formation of clay, is derived from the 
felspar and mica, which enter into the composition of granitic 
rocks, and that hornblende supplies the largest quantity of 
iron, the hyperoxidation of which, assisted probably by elec- 
tric influences, precedes the disintegration of these rocks. 
In rocks in which felspar and hornblende predominate, the 
clay formed is much variegated, pure felspar forms the porce- 
lain clay or kaolin so abundant on the plains of Nuwera ElUa. 
Quartz, if deeply impregnated with oxide of iron, will also 
moulder away, but not quite so soon as the other mineral 
coDstitaents of hypogene rocks. 

Before I had observed the immense lithomargic bills of 
Ouvab and Nuwera Ellia, it was difficult for me to believe 
that large mountain masses of hard rock could disintegrate 
so completely into lithomarge. When there are, however, 
such unequivocal proofs of rocks, several hundred feet high, 
mouldering away into kaolin or white porcelain clay in some 
parts, and in others into lithomargic earths and clays of 
various colours and consistence, it is not difficult to account 
even for the formation of the hfo-der forms of laterite. la 
sections made in Nuwera ElUa for the construction of roads. 
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succesBive layers of sienitic gneiss are seea in Tarioaa stages 
of decomposition, and these layers retain in some parts, where 
the decay is not far advanced, the oripnal lines of stratifica- 
tion. Some of these layers are of pure kaolin, others of a 
reddish or yellowish clay, some mixed of all three, ^ving a 
beautiful variegated surface to these exposed parts of the 
hilla. In half-decomposed portions of some of the bills on 
the .plains of Kuwera Ellia may be seen dark reddish spots, 
which are formed of decomposed garnets, and in other hilts 
are seen scaly graphite. Adularia and Ceylonite are some- 
times found in the beds of clay. If such, then, be the striking 
illustration of the decomposition of one form of gneiss in 
which hornblende and felspar prevail, it is easy to conceive 
other forms of granitic or gneissic rocks weathering into 
laterite in other circumstances and other situations. Laterite 
in any shape is not found in Nuwera Ellia. The stones used 
here for building are half-decomposed gneiss obtained from 
lithomargic hills, and it is yet to be ascertained how long 
these will last. I fear that the decomposed stone is too 
felspathic to last many years. 

The presence of lignite in some of the laterites of Southern 
India, and sometimes laterite being found over .limestone, 
would lead us to suppose that laterites are of two periods. 
The one, and only one perhaps existing in Ceylon, being of 
the weathering of rocks in situ, and therefore still being 
formed, and the other a deposit of disintegrated lateritic 
matter (over more recent formations) derived from previously 
existing lateritic rocks. The subject, however, requires 
further investigation : it is involved in greater mystery than 
many other geological phenomena. Ceylon afibrds many 
opportunities for carrying on observations necessary for its 
complete solution. The features of the laterite of Southern 
India which induced Newbold to suppose laterite to be a 
distinct formation, may also exist in Ceylon, therefore mem- 
bers of the Asiatic Society will do well to note the nature of 
the rocks on which the Ceylon laterite lies, and to examine 
whether any of it contains lignite, or is in the slightest 
degree fossilliferous. The discovery of fossils aldne will not 
prove that laterite is not decomposed gneiss in aitu, for Sir 
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Charles Lyell and others hare suggested the possibility of 
finding fosBUs even in gneiae of later origin. Granting that 
this is the case, nothing could then he easier than to account 
for the presence of foisils in decomposed masses of the same 
kind of rocks. This subject is noTr engaging the attention 
of the Geological Society of London, their notice being at- 
tracted to it by the so-called "foot prints"'' on the gneissic 
rock at Kornegalle, which I have not yet had an opportunity 
of examining.* 

Though the geolt^cal features of Ceylon resemble those 
of Southern India, yet from the paucity of observations 
perhaps there appears to be considerable difference in many 
respects, especially in the nature of more recent depoaits. 
K^unker, a limestone gravel, has not been noticed in Ceylon, 
nor has clay-slate been seen in this island, though its asso- 
ciate rocks are found in great abundance. Both are found 
in extensive beds in Southern India. Regur, the black cotton 
soil which covers nearly two-thirds of Southern India, has 
not been noticed in Ceylon, and yet it is most probable that 
all these three formations exist in some parts of the island : 
most likely in the northern districts. 

The only alluvial, or rather fluviatile deposit in Ceylon, 
resembling in external characters the Regur of India, is the 
black soil of Nuwera Ellia and its neighbourhood. With 
this difference, however, regur lies over a limestone gravel, 
and the blackish loam of Nuwera Ellia over a quartz gravel, 
with a substratum of clayey earths formed of the lithomargic 
hills and valleys over which the loam and gravel were de- 
posited. A deposit of gravel and loam has also been observed 
on the Nielgherries 6000 feet above the sea level. These 
deposits of loam and gravel on the patnas and plains of 
Nuwera Ellia, are considered by casual observers to be the 
decayed particles of tie rocks in the immediate vicinity 
brought down by the rains. If this is their real nature, the 
decomposed particles of the gneiss and quartzite which chiefly 
compose these existing rocks above the plains, could not by 
any means have taken their present position of the loam and 

* Since thU paper was written, I have examined ttie roek, and fonnd U «i be 
ftlminated granite, and the marks merely the eSfBcts of weathering. GoOqIc 
VOL. HV. HO- CVII. — JAMOAHT 1853. C 
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gravel. The colour, too, of the deoomposed partioleB would 
not be dark brown or black, but whitish at yellowiab. The 
loam and gravel lie so conformably on the lithomargic anr- 
fece of the hills and valleys, that it is unreasonable to suppoae 
that they were depOBited from any othw flotirc« than from a 
large sheet of water.* The heavier particles in the form of 
gravel sinking first, and then the lifter particles held in 
suBpenaion in the water were depoBited over the bed of 
grave], or, as in some places seen, on layers of varions sized 
pieces of qnartzite and gneiss- The loam is not mixed with 
grave], it is composed of fine sand, just such as mud of rivers 
or lakes is composed of. In the lower layers this loam is of 
a brown colour, but becoming daricer as it ^proaches tiie 
surface, and after being mixed with the decomposed matter 
of the grasses which grow on it, the loam becomes nearly of 
a peaty nature and of a blackish colour. 

In sections along the different roads which traverse the 
plains, a continuous layer of gravel, irom one inch to two or 
three feet in thickness, is seen lying over the lithomargic 
hills, and on this gravelly surface the brown or blackish loam 
is seen of various thickness, generally from one to three feet ; 
in some places even five or six feet of loam is found. la a 
section near the Ctovemor'a cotti^e an interruption appears 
to have taken place after about a foot of mud was deposited, 
and then came over the pure mud masses of gneiss and 
pebbles now lying several feet thick .mixed with loam of a 
brownish colour. Over this mixed deposit is again seen a 
thin layer of loam such as is found in other parts of the 
plain — the whole forming a curious variegated structure. 

The above observations lead me to conclude that the plains 
of Nuwera Ellia, and perhaps those of higher parts, have 
once been the channel of a slow winding river or bed of an 
extensive lake. And it is probable that the lower hills, 
which look like inverted tea cops, were elevated by subse- 

* ii»y not Uiii ftcoooiit for the -want of luzori&nt v^talkm on theu patnas, 
the natw having washed and cabled awaj to the lover parts of the island the . 
alkalies and phosphates ao neceiaarj to plants ? The black soil of Nuwera 
£llia, however rich in appearance, requires much manuKng; the beet potatoes 
are the prodncta of well-menurad grounds. 6uaao is as mneh required here 
as anywhere else. 
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quent upheavals after the waters had deposited the gravel 
and loam. It is, perhaps, in this manner only that the 
almost uniform thickness of the gravel and loam in the valleys 
and on the tops of the hills can he accounted for. Had the 
present elevated surface existed while the watera were de- 
positing the heavier particles held in suspension, we should 
expect to find thicker layers of gravel on the valleys than on 
the aides of hills ; such is not, however, the ease : thick beds 
of gravel are even found on the tops of the hills several 
handred feet ahove the present drainage of the plains. Cieo- 
lo^sts have decided that the mountains of Southern India 
were elevated to their present heights by successive uphea- 
vals, and therefore it in not olgectionable to consider the 
higher laoids of Ceylon to have also been elevated by more 
than one npheaval. There is abondaut evidence, too, besides 
the one just alluded to, to conclude that Ceylon has been sub- 
jected to successive internal forces, which will explain also 
the present coufiguration of the mountain maseea of Nuwera 
Ellia aad the characters of Nuwera Ellia and Horton Plains. 
Hitherto DO evidence of deluvial or glacial currents have 
been found in Ceylon. The rounded rocke of granite and 
gneiss, seen on various parts of the island, are the efTecta of 
a spout^eous concentric exfoliation, which small and large 
masses of these rocks are susceptible of. Major Lushington 
has instaueed this peculiar exfoliation in a gigantic scale on 
the rock of Dambool. Alluvial and fluviatile deposits are 
seen in various parts of the island; but none, perhaps, so 
extensive as the fluviatile deposits of Nuwera Ellia, which 
appear to extend from Horton Plains passing over Nuwera 
£llia, and progressing towards the valleys of Maturatte on 
one side, and to Bimboola on the other. Although these de- 
pouts are not of a diluvial nature, still there is an importance 
attadied to them, as they shew that at a former epoch the 
interior of Ceylon was traversed by broader and more expan- 
sive sheets of water than any of the rivers of the present 
day. It is doubtful, however, whe^r this large lake or river, 
which has deposited its mud on the plains of Nuwera Ellia, 
is dwindled down into the narrow streams which now exist 
on these plains as tributaries to the great Mahavilla ganga. 
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On the Condition and Prospects of the Aborigines of 
Australia. By W. Westgaeth, Esq. 

(Continued tntta toI. lili. p. S41.) 

9, Past and Present Methods, and Proposed Plans/or the 
Welfare of the Aborigines. 

Alt plans that hare been hitherto adopted fbr the oirilisktion of 
the Australian Aborigines appear to hare proved almost uniforml/ 
unavailing for the accomplishment of any permanent good. Amidet 
the difBculties which beset the subject, and the discordant opinions 
as to the methods that are best adapted to their condition and ctr- 
cunistancoH, it is not to be supposed that the eye of the Qovernroent 
possessed tbe faculty of discoming the proper path more clearly than 
others. Vatious apparently feasible plana hare been tried, tmd are 
still being followed out by the authorities ; and expense has not been 
spared, where there appeared any prospect of benefit. 

Missions, — The following table, taken from the appendix to the 
Committee's Report, contains an abstract of Mr Auditor-Creneral 
Lithgow's Return for the Colony of New South Wales, of the ex- 
penses of Missions to the Aborigines, from the let January 1621 
to 30th June 1845. Tbe period of duration of each Mission is 
taken from Mr Dredgers pamphlet : 

Aboriginal Native Institution, 1821 to 1833, £3,364 9 lOJ 

Inquiry under Lt. R. Sadlier, 1826 and 1827, 308 4 1 

Mission at Lake Macquarie, 1827 to 1841, 2,145 5 10 

Mission at Wellington Valley, 1832 to 1843, 6.964 10 2 
German Mission at Moreton Bay, 1638 to 

1842, ,. . 1,516 14 2 

Wesleyan Mission at Fort Philip, 1836 to 

1648 4,538 8 9 

Total expense of Missions, 
Protectorate at Fort Philip, established 1838, 
Cost of Blankets, &c., not included elsewhere. 



£17,917 13 
32.756 15 
9,746 U 


1 
6 
7i 


£60,421 3 


4« 


£1,170 1 


» 



Total Expense of the Abor^ines, 

* 30th Jane to 30th December, 

Making a total (exclusive of Police) of £61,591 6 1 

One-half of the expense oCaBorder Police, 
(usually considered to bo on account of 
the Aborigines) 1839 to 30th June 1845, 44,954 6 6 

Total, £106,375 8 'lO 
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There is & Boman Catholic Miseion at Stadbroke Islaud in More- 
ton Bay, where there are four MiBBionaries employed. This island 
is a band of saod about 20 milea long, and was selected as the site 
of a Misaion in the hope that the barrenness of the spot might pre- 
vent its being settled on by the colonists. Parties have since settled 
there, however ; and the Pilot Station is on the island. The Wea- 
leyan Mission at Buntingdale, will be noticed hereafter. 

The Protectorate. — Miesiona to the Aborigines having proved 
muuccessful, & generous effort waa made by the British GoTernment 
in die establishment, about eight years since, of the Port Philip 
Protectorate, by which it was intended to protect and provide for the 
eonsiilerable number of Aborigines scattered throughout the then 
newly colonized territory of Australia Felix. The Protectorate was 
established in conformity with instructions issued in 1838, under the 
Colonial Secretaryship of Lord Glenelg ; and owes its existence to 
the rwuKs of the ioquiries of a Committee of the House of Commons, 
. which Bat in 1833—4, to ascertain what measures should be adopted 
for the general benefit of Aboriginal races in British Colonies. The 
district was accordingly sub-divided, and four sub-protectorate stations 
were occupied. 

According to general opinion in the colony, the Protectorate has 
entirely failed in the accomplishment of the objects for which it was 
benevolently intended. But some consideration is due to the opposite 
testimony of the Protectors themselves. They have been able in 
some degree to restrain the Aborigiaes from robberies and mutual 
warfare. Mr Eobinson claims that they have demonstrated that 
large bodies of Aborigines may be associated together without injury 
to themselves or to Europeans. Mr Thomas attributes much of the 
harmony of his district to his continually moving about with the 
Aborigines, and settling their mutual disputes and the aggressions. 
They have doubtless been instrumental, within the sphere of their 
influence, in checking the practice on the part of the oolonista of ■ 
shooting or otherwise destroying the blacks, whom hunger or revenge 
had impelled to rob them, and whose lives were frequently sacrificed 
on very slight pretexts. The inconvenient scrutiny which the Pro- 
tectors have esercised with reference to the commission of any violence 
upon the population placed under their care, is not to be ranked in the 
list of thoir non -efficiency. " Indeed, the virulent opposition evinced 
^Binst the department, I am sure," saja Mr Bibinson, " must 
be considered rather as a proof of its efficiency than otherwise." 

In moat other respects, however, the Port Philip Protectorate 
appears to have been equally unsuccessful with other experiments on 
the Aborigines ; one of the assistant Protectors himself honestly 
acknowledging, that though he cannot chaise himself with dereliction 
of duty towards the Aborigines, to whom he has endeavoured to 
communicate religious truth, yet as far as regards his own exertions, 
no vbible benefit haa resulted. ^ 

D5,l,r..cb,.GOOglC 
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Mission at BvntingdaU.—Tbii Wesleyan Misuoii, wbn^ had in 
Tain laboured to effect some change in the habits and religious senti- 
ments of the Aborigines, wm within the last three years about to be 
ftbandoned as an unsuccessful attempt, when it occurred to the Ber. 
Mr Tuckfield, one of the missionaries, to try a new principle of 
management with these untractable tribes. This was simply to sepa- 
rate the dlEFerent tribes, and maintain them distinct and isolated, 
alike from the white population, and from one another. Buntingdale 
is a retired spot ^out thirty-five miles to the south west of Geelong, 
and remote from any principal thoroughfare. Mr Tuckfield appears 
to have selected one of the tribes of that locality. There are at 
present (1845) about fifty Aborigines attached to that mission. 

Its Sttoeeaa, — The results of this experiment appear to have ex- 
ceeded expectation. The natives have remained on the place. Some 
of thera have built slab huts for themselveB ; others have made their 
own shirts and trousers. Some of the young men have become ex- 
pert at fencing, ploughing, reaping, tas. ; others have shepherded, 
washed, and shorn small flocks of sheep — contributions from neigh- 
bouring settlere. From these successful beginnings, Mr Dredge is 
so sanguine as to anticipate that the mission will ere long even more 
than defray its own expenses, and assist in the formation of other 
missions. 

Plans and Alterations proposed. — Experience of plana, and more 
accurate knowledge of tbe habits and character of the Aborigines, 
have combined to give a somewhat definite and mutually accordant 
aspect to tbe methods that have latterljr been suggested. The plan of 
the Protectorate appears to have been in error chiefly in the attempt 
to amalgamate different tribes, without respect to their long-standing 
mutual antipathies and prejudices. * It appears, indeed to be quite 
as necessary to separate and remove the respective tribes from one 
another, as to isolate the whole body from the whites. Mr Robinson 
admits, with reference to the Protectorate operations, that it is ques- 
tionable bow far it ntay be advisable thus to congregate large num- 
bers of Aborigines, unless teachers, as originally intended by Govern- 
ment, were appointed to promote among them the knowledge and 
practice of Christianity. 

Mr Dredge recommends that Missions be established in each of 
the most numerous and powerful of the tribes ; and that the location 
of the respective Missions be as remote as possible from purchased 
lands and squatting stations, and also from one another, so as to 

* Mr PucVm, AuuCaot Protoclor of Abori^nn, deoiea thit the principle of 
the Protectorate differs so eaacntifllly from that pursued at BimtinBdale, u Mr 
Dredge makes it appear. AJl the difference Mr Parkorcan find ia, thst whereas 
M Hr Tackfield'a exertions are limited to tiftji Individuals ; there art from 250 
to 300 immediately egnnecled with hia own BtoMon, all of whom have been held 
together without any sacrifice of life, or BTSn the occurrence of bloodshed. — 
Farkir, quoled b; Rebinton, 18. 

Cockle 
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prevent the memberB of one tribe from mixing with those of ADother. 
Their mutual aiuraoeities are deep rooted and incurable. They should, 
therefore, be taJken in hand tribe by tribe ; and not a tribe here and 
tJiere. but at one and the same time, as tboee who are not in charge 
will decoy the others. 

HiseiooB in the vicinity of squatting stations will not answer, on 
account of the many inducements presented to the natives to ramble 
from the establishment ; those planted far in the interior would, how- 
ever, require the assistance of a police/orce. 

There is undoubtedly more hope of success with the children than 
the grown-up blacks ; but it appears to be absolutely necessary to 
withdraw the former from association with their parents and the 
tribe. Little can be otherwise accomplished towards the improve' 
ment of their condition. " The boys are invariably practising to 
throw the spear and bomerang, and look forward with evident pleasure 
to the time when they may be permitted to join in a hunt or a fight ; 
the charms of both seem to be equal." Mr Bobinson remarks, that, 
when out of their own districts, the Aborigines have been found ex- 
ceedingly tractable ;.and he thinks that interchange of locality with 
those of Port Philip and the middle district would prove beneficial. 

Distrihvting of Chtking and Provisions. — It had been the practice 
of Government to distribute cod siderable numbers of blankets among 
the Aborigines ; but within the last two or three years this liberality 
had been much restricted, under an impression that the privilege 
was generaily abused or disregarded by the blacks. One of the 
queries of the Committee's circular relates to this subject, and the 
evidence afforded by the answers is almost unanimously to the con- 
trary effect. The Aborigines have a strong partiality for blankets. 
They will patch and mend them to the last. Other descriptions of 
dress are passed about from one to another, and soon disappear ; 
and they have been known to make fires and burn very good clothes 
on leaving town. An oppossum rug has frequently been giveu in 
exchange for a blanket. 

In l^e Broulee district, blankets had been issued regularly since 
1837 up to last year (1844) ; and in expectation of the usual supply, 
the Aborigines of that district had made no suitable provision for 
winter, so that many old people perished in consequence. Mr Dunlop 
describes the plaintive but indignant remonstrance of the native chief 
at the discontinuance of the miserable dole on the part of the Govern- 
ment " to his very few old women and six young ones, all so cold — 
no hut, no blanket, no light fire on white fellow's ground." Women 
and children and old men are particularly objects for the distribution 
of blankets. In some instances the men are apt to barter them away 
for spirits or tobacco. Some of the witnesses considered that none 
who were able to work should get a blanket, without giving an equi- 
valent in labour. 

Captain Fysns, on the other hand, thinks they are sometimes the 

C.ootjlc 
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occasion of riot and assassination, and bad better not be distributed, 
or at least not without an equivalent in labour. Mr Wickham e^ja, 
that blankets seldom reniain long in their poRsession, and considers 
Uiat a long robe or shirt of blue cotton cloth would be more suitable. 
This garment would be more decent, and cost but a trifle. Count 
Strzelecki suggests the justice and humanity of supplying the wants 
of the Aborigines by a weekly simultaneous issue of rations of bread 
and meat. 

Legislation. — The present aetate of the criminal law with regard 
to the Aborigines is somewhat anomalous and oppressive. In the 
first place they are declared subjects of the British Crown, — an honour 
conferred without either their knowledge or concurrence, and which 
" it is verily believed they have never yet been able to comprehend." 
Again, they are accountable to British laws for offences not only 
against the colonists, but also for those committed among themselves. 
They are at the same time legally disqualified from giving evidence 
in a court of justice ; a cii-cumstance which, in Mr Eobinson's opinion, 
has tended to accelerate the dcRtruction of the Aborigines among the 
vrhites. Mr Thomas urges the necessity for som* special law adapted 
to their case. Mr Powlett considers that native evidence, when 
strongly corroborated, might be permitted to go to a jury, to be re- 
ceived for what it might be thought worth. 

Count Strzelecki reflects npon the anomalous nature of the whole 
policy pursued by the government towards the Aborigines. He cm- 
siders they should have been placed more directly under the public 
authorities, have been supplied with food, and have been declared a 
conquered race, to render their actual position intelligible to them- 
selves. 

Mr Parker recommends some stringent enactments to prevent the 
prostitution of the native women by the labouring population. He 
is convinced, from minute inquiry on the subject, that this is the 
most frequent cause of Aboriginal outrages. 

At Swan River, an island is appointed exclusively for Aboriginal 
criminals ; and according to the reports of the Rotnest establishment, 
the best results have been realised.* 

Suitable Agents. — Mr Dredge strongly contends that the Christian 
missionary is the only qualii^ed party to civilise the Aborigines. 
Suitable agents should be supplied by the church, a term he would 
by no means use in a sectarian or esclusive sense. 



■B hunted 

out and removed, in the jesr IS35, to Flinder's Muid, in Boss's StraUa, where 
the miserable Tenrnant still realdee. The; numhered SIO on their first arrival, 
but in 184e, when Count Stneleclii visited the island, they were reduced to 
fil. Tliere trad been oiily 14 children bom during eight years. — (StritUdd, 
pp. 3S2-S.) 
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10. Prospects for Aboriginal Civilisation. 

If the prospects of the Ahorigines with reference to civilisation 
are to be estimated by what has hitherto been accompli Bhed, they 
are miserable indeed. The difference of opinion that prevails on 
this subject can scarcely relate to the actual results of the past, which 
have been bo uniformly unfortunate ; it is due rather to theoretical 
deductions connected with views and principles of religion, 

Mr Dredge contends that Christianisation must be the pioneer and 
parent of civilisation, and that all attempts to reverse diis process 
must fail, and always hare failed. *' The degradation and moral 
wretchedness of the heathen are the sad and direful results of moral 
and spiritual causes ; and for their removal the only adequate and 
appointed instrument is the Gospel, the spirit of Christianity." He 
then exhibits the various steps that will be successively taken by 
these heathens, after the Gospel has begun to operate on their minds, 
concluding that " it can thus be clearly demonstrated that vital heart- 
felt Christianity, truly embraced and spiritually enjoyed, develops 
the only plan for emancipating the heathen from their moral thral- 

But judging from past and present experience, these applications 
of the abstract truths of religion are probably little adapted to forward 
practically the cause of Aboriginal civilisation. In opposition, also, 
to the usual views that, the teaching of religion should precede all 
other modes, of civilisation. Count Strzelecki remarks that the 
Aborigines' institutions being as it were sapped by the preaching of 
Christianity among them, some civil organisation should have pre- 
ceded the new faith. But he conceives very slender hopes as to any 
ultimate good that may result to the Aborigines, from these attempts 
to initiate them into feelings and habits so widely different from their 
own. " From what has been observed of the two races, one may 
afBrm, without fear of contradiction, that it wiU be easi&r to brinff 
the whites down to the level of the blacks, than to raise the latter to 
the ideas and habits of our race." 

The Australian sav^e has been suited to the circumstances which 
surround him. In these he is seen healthful uid contented, " securing 
all the worldly happiness and enjoyment of which his condition is 
capable." But this economy ha« been disturbed by the arrival of 
Europeans. He can neither stem the inpouriog torrentt nor imbibe 
the civilisation that is offered him ; he retreats, and finally disappears. 
Amidst the wrecks of sdiemes, says the traveller with pathetic elo- 
quence, there remains yet one to be adopted for the benefit of the 
Aborigines — to listen and attend to the last wishes of the departed, 

* Hr Parker speaks to the game effect, adding,, that he it well sunred there 
is nothing either in the nature of true religion, or the ojacitj of the Abori- 
ginal (nt3lect to exclude tills race from a full participation of its benefits. — 
(Extraeti tn Robinion't RefUt; 18.) 
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and to dift ToiM of the mnuiiing few :-—'* L»»Te us to our habhs 
and cuBtoma ; do not embitter the dajs which are in store for ua, 
by ooDstraining ns to obey yours ; nor reproach ns with i^athy to 
that civiliaation which ia not destined for ub," 

11. General Review. 

Regard the Aboriginal AostraliaQ, as he now appears, surronnded 
' by civilised man. Behold him a wandering outcast ; existing, ap- 
parently, without motivea and without objects ; a burden to himself, 
a useleas oamberer of the ground ! Does he not aeem pre-eminently 
a special mystery in the designs of FroTidence, an excrescence, as 
it were, upon the smooth face of nature, which is excused and abated 
only by die resistless haste with which he disappears from the land 
of his forefathers ? Barbarous, unreflecting, and superstitious, how 
strangely contrasted is au object so obnoxious and so useless, with 
the brightness of a southern sky, and the pastoral beauty of an Aus- 
tralian landscape. 

Such are the reflections that will naturally occupy Uie mind of 
the passing obaerrer, after a cursory glance at the wandering tribes 
of Australia. But the arrangements of Froridence for the benefit 
of the great and varied family of mankind, should not be sbidied 
in accordance with one uniform standard of customs and institu- 
tions. The instinctive and mental faculties peculiar to each raoe, 
though widely different one from another, may yet exist in perfect 
accordance with the circumstances by which each is surrounded. 
To the philosophic traveller who beholds the Aboriginal native in 
his yet uninvaded haunts, and remarks his health, his cheerfulness, 
his content, bis freedom from anxieties and cares, few spectacles can 
be more gratifying ;* and he readily admits that the broad wid beaten 
tract of civilisation is by no means the only road which the Creator 
has left open to man for the attainment of happiness. 

These mutual relations have been destroyed by the approach of 
civilised man. In his irresistible progress he has either driven off 
the AborigiTial tribes, or subdued their native spirit, and subverted 
their social polity. Their peculiar habits and ideas, the result of 
physical and psycological laws operating throughout many successive 
generations, are permanently engrafted in their constitution, and are 
not to be eradicated without the long continued use of counteracting 
moral and physical applianoes, involving a far greater lapse of time 
than is usually considered necessary in the estimate of the philan- 
thropist or the missionary. 

Deeply feeling the alien occupation of their country, yet their 
savage arts are utterly powerless against the arms and authority of 

* Strielecki, pp. 333, 342, 343, wbera he deacribei the real enjo;mflDt of 
aiiatence among the Aboriginea after tbeir own fuban— now maving about, 
bunting, fiabing, witb ooosaional war, Blt«rnBt«d by fcMting^ and lotmglng on 
the apou best adapted to repoae. 
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tfaeir opponuitB. 1^ prostration of spirit, Uie listleBS indiJFerence 
of iJie Aboriginal mind, are tbe natural result of (hie relative positbn 
to the whites. The Aboriginal native, widely different in his habits 
and pursuits, is unable to rise to a comprehenston of the actions, 
motives, and principles that compose the structure of ciTilisation. 
Simple in his ideas, bia griefs are evaneseent, and he is in general 
cheerful, and eren dooile and gentle. The vicinity of civilised man 
acts, aJWr a time, like a powerful spell upon his conduct ; but the 
mind remains radically unchanged ; and when he again returns to 
the security and undisturbed solitude of his native wilds, this in- 
fluence is quickly counteracted and thrown off. 

All efforts to civilise and Christianise the Aborigines have hitherto 
jffored singularly abortive. True, tudeed, ae might be anticipated, 
the management of the young children presents fewer dtfiiculties than 
that of the adult natives. There is also with Aboriginal tribes, as 
with civilised nations, a conspicuous diversity of individual character. 
They are not all equally fierce or barbarous, or untractable ; and 
the dark phalanx is occasionally relieved by the advance of some 
solitary member, whose comparative aptitude and docility have too 
readily stimulated the anticipations of sanguine and zealous minds. 

But the care and diligence of the missionary, though they cannot 
convert the mind of tlie Australian savage, may yet tame and subdue 
his spirit ; and by removing, as far as practicable, every known in- 
ducement to his barbarous customs and wandering habits, maintain 
him at least in quietness, without injury to himself or the colonists. 
Isolation and solitude, the total absence of hostile tribes, the pe- 
riodical and regular snpply of food at the missions or stations ; all 
these droumstancQs, so diffcr^it from those in which bis habits have 
been moulded, must gradually weaken that etimnlus which gives a 
aest and plea|pre to his erratic and turbulent exist^ice. Tbe savage 
is deprived of much of the enjoyment congenial to bis disposition. 
Sut his primitive manner of life is no longer attainable in the present 
oiroumstanaes of the colony. His country has been occupied by a 
race, whose habits and customs, and daily avocations of life, are to 
him aUke unenticing, i/'ksome, and monotonous, destitute of visible 
motive or of adequate results. He has neither the desire nor the 
capacity to associate with tbe whites ; and when he would retreat 
from their blighting presence, into territories still uninvaded in the 
progress of colonisation, he is repulsed by other tribes of his own 
race, who already occupy the locality to which he might retire. His 
lot is truly hard and unfortunate. The tranqnilHty of an Australian 
savage is not that of enjoyment, but rather of quiescence and torpor. 
The restraints and deprivations to which, in the attempt to reclaim 
bis mind and habits, it is sought to subject him, are to be eieueed 
and justified only in the view, that they are the means of avoiding 
still greater impending evils. 

All projects for the civilisation of the Aboriginea should be fnuned 
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in consonance with th« view that in other circumstances than the 
present, (that is, is the previoasly undisturbed condition of thete 
tribes,) these appliances for their hehoof wonid be a positive injury 
and inJQstiee. To remove the AuatraUan savage from all intercourse, 
whether amicable or otherwise, with other tribes, to anticipate, bj 
a gratuitous supply of food, the necessity for his accustomed corporeal 
and mental exertion, are simply to undermine the chief sources of 
the variety, excitement, and happiness of which his existence is sus- 
ceptible. In the moral and physical condition in which the Aboriginal 
Australian has been placed, even the mutual wars of the tribes must 
not be overlooked, as incorporated with those various adaptations by 
which the eaergy and activity of the mind and body are duly maintained. 
It is indeed only considerations of a different and a higher character 
than the mwe miseries, great as these may often be, that immediately 
result from war, that will eventually banish such scenes from the 
catalogue of human affairs. 

In all localities where the Aborigines are peaceably oouducted, and 
eontrive to pick up a subsistence suffiaient for their wants, it appears 
advisable to leave them to themselves. In places where the sources 
of their support are diminished, the women and old men, or, if 
necessary, all the individuals of the tribe, should be reguUi-ly and 
simultaneously supplied with weekly rations of bread and meat.* 

All tJie women and old men, otherwise unprovided for, should be 
supplied at stated intervals with blankets : to the children may he 
given the long robe or shirt of blue cotton cloth recommended by 
Mr Wiokham. It cannot, indeed, be considered too great a stretch of 
generosity on the part of the Colonial Goveminent to supply blankets, 
at stated intervals, to all Aborigines applying for and properly using 
them, whose territories have b^n occupied by the Colonists. 

Some degree of success may undoubtedly be anticipate^ in the train- 
ing of the Aboriginal children, particularly where they can be separated 
from their parents and tribes. On this principle, the present Ab- 
original School is conducted at the Herri Creek, near Melbourne, 
under charge of Mr Peacock. It now contains 14 boys ^d 7 girls. 
As its existence dates only from the end of last year, the result of 
the experiment cannot as yet be decided on ; but the prospects appear 
favourable. The children are noways deficient in ability in learn- 
ing to read. 

The experiment of Mr Tuck£eld, at Buntingdale, may also be 
regarded as successful ; namely, that of isolating a single tribe of 
Aborigines upon a reserve of ground, and separating its members 

* Tribes which ue ioclined to be turbulent, are probably best kept is check 
by a force of Aboriginal police. In the Fort I^iiip Ha-aid, at the 30th of 
June 1816, uiertim&te is made of the eipenaeof the Native Police (Aboriginea), 
u compared with that of the Border Police (Colonists), each of Che former cost- 
ing annually £36, lis. *i. ; sach of the latter £a3, 7b. If the natJve Police, 
thereSnv, continoe M give the same satisfactioo as heretofore, there is every 
ioducement to employ the Aboriginee in this capacity. _^ 

Cockle 
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alike from those of otber tribes, and from the oolonists, and engaging 
the various individualB in useful, active, and Mlf-supporting occu- 
pations. 

Tbo means of support should be extended b^ the GoTemment to 
each of such descriptions of schools or mifsions, both by conditional 
grants of land, and by the assistance of money or rations. Where 
a locality has been thickly settled with squatting stations, it is indeed 
highly desirable that the scattered remnants of surrifing tribes 
should if possible be transferred to the care of the missionary. In 
such localities, the Aborigines usually wander about, either begging 
from or plundering the settlers, and with but little scope or stimulus 
for the exercise of their primitive manner of life. At the missionary 
reserve, on the other hand, they would be secured from the disease 
and dissipation to which their restless habits continually expose them. 

The plan of the Protectorate is unsuited to the case of the Ab- 
origines, from the circumstance of the mutual distrust and animosity 
of the tribes. Another mistake, and of a more evident cL\racter, 
has also been made in committing to the accidents of a civil appoint- 
ment the responsible and laborious duties attending the work of 
Christianising and civilising the Aborigines. The exalted motives, 
strength, and perseverance of religious aeal, form, generally speak- 
ing, the only efficient agent in such a work.* It appears desirable, 
however, except in particular instances, and in the case of the native 
ehildren, to leave the Aborigines, as far as circumstances will permit, 
to the free enjoyment of their own mode of life. Interference should 
be the exception, not the rule, and the apparatus of the Protectorate 
appears to be no longer necessary. In other respects this estabUsh- 
ment might perhaps have been continued with advantage under a 
modified form. The heavy expenses attending it were unavoidable, 
under any practical arrangements for the civilisation and maintenance 
of lai^e bodies of the Aborigines. 

Such of the natives as were not under the special care of mis- 
sionaries, or employed by the colonists, might be nominally under 
charge of the Crown Land Commissioners, who should l\imish 
periodical reports on the numbers and condition of the Aborigines 
in their respective districts. The services of a few of the magistrates 
residing in different parts of the colony might be made available for the 
occasional distributionof such provisions and clothing as the neighbour- 
ing tribes might be considered to require.f — (Fide Wegtgartii on the 
Condition and Prospects of the Aborigtneg of Augtralia, in Journal 
of the Indian Archipelago and Eoittm Asia, vol. v. p. 704.) 

* From the evidenee given hy the two present aealitant ProteoCora, Heurs 
Parber and Thomas, it U very apparent that th«y have been aotoated in their 
labours bj a mlssioDary ipirit, aad stimulated by religions ceal. They hava in 
fact been miBelonarieB, operating on an totentive scale. 

t These remarks are Intended to apply to the Port PbUip Dlstiict only, 
which ie best known to the writer. ^-' -.,^1,-. 
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Remark*. 

January. — The wetteat on record at this place. Thoae months 
which approach the nearest to January 1851 ia point of iretneas 
during the last nineteen years, are December 1833, January 1834, 
and July 1846, in each of which the fall of r^n slightly exceeded 
9 inches. At Scathwaite in Borrowdale, the fall waa 26-63 inchea, 
and on the " Stye" it amounted to no leas than 38-86 inches, by 
far the greatest quantity ever measured in the same period in Great 
Britain. 

The mean temperature is 4°-66 above the arer^e of the preced- 
ing eighteen years. 

February. — Wet till the 19th ; fine and clear during the re- 
mainder of the month. Mean temperature, 2°'09 aboveihe ayerage. 
During January and February, the thermometer reached the freez- 
ing point on two nights only. 

March. — Mild, with an unusual absence of easterly winds. 
Temperature l°-87 above the average. 

The temperature of the quarter ending Harcfa 31, ia 2°-87 
o&ow the average. 

The deaths in the town and suburb of Preston Quarter, are 166, 
being three above the calculated average of the preceding twelve 
years, allowing for increase in population. 

April. — A very fine, but somewhat cold month. Sun shone out 
more or less on 29 days. Mean temperature, (¥^67 below the 
average. 

D5,l,r..cb,.CjOOglC 
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Swallows were seen at St Bees on the dth, and in the immediate 
neighbourhood of this town on the 20th. On the 23d, the Cuckoo 
was heard in vsriooB parts of the L^ke District. 

On the 18th, at 6.30 p.m., a magnificent triide rainbow with 
gorgeous colours. On the 27th, about 10.5 p.m., being in the Ob- 
^rvatory, my attention was atti'ncted by a Budden blaze of light 
illuminating the sky, and on i-eacliing the open air, I peroeived a 
Tcry large comet-shaped meteor pi'oceeding from the head of Draco 
through Cassiopeia, but I did not ^ee it mare than n couple of 
.seconds. The meteor gi-estly resembled a rocket ; its body might 
.l>e \^ degrees in length, and it was l'ollowe<l by a long and brilliant 
.train of bluish coloui-ed bparts. I am told that when firbt seen, it 
resembled .in ordinary shooting-star. The light of the meteor ex- 
ceeded that of the full moon, and I feel assured, moderate sized 
print might have been read by it. It was seen at 10 p.m. in the 
neighbourhood of Manchester, Bochdale, and other places. "It pro- 
ceeded in (query 1 fi'om)nsouth-eastei'ly direction, and, to the eye, the 
luminous appendage appeared to be twenty yards in length ; it was 
followed by i-epeated flashes of lightning." 

Frequent aliowei-s of hail and snow during the latter part of the 
month; and on the 28th, the Ennerdale mountains were as thickly 
covered with snow as at any time during the winter, 

May. — A fine and dry, but ungenial month. Temperature, 
2''-13 below the average of the previous eighteen years. On the 
3d and 4th, the ground was covered with hail. 

June. — Cold and wet tilt tlio 26th, which, with one exception, 
was the first really warm and summer like day in 1851. On 
the 27th, the maximum of the thermometer rose from 65° to 77° ; 
and on tie 28th, 29th, and 30th, it reached 82°, BS^-S, and 70°, 
respectively ; and these were the three hottest days during the 
season. Temperature, 1°'52 under the average. On the njorning 
of the .5th, there was frost in Gosforth, and snow on the Enner- 
dale mountains. All the mountains visible from Keswick were 
likewise covered with snow. On the 6th, at 4 p.m., there was a 
smart hail-shower at Whitehaven, which measured -04 in the Plu- 
viometer, 

During the month, five parhelia and four solar halos were seen. 
On the 11th, between 7 and 7.30 p.m., a solar halo and two par- 
helia were seen at Whitehaven, The sun was surrounded by a ring 
or halo of a reddish tinge, which intersected two bright spots or 
discs, one to the right, the other to the left. The parhelion to the 
left or west side of the sun was somewhat fainter than its com- 
panion, the cloud being more dense in that direction. Altogether, 
the phenomenon was visible twenty minutes or upwards. 

On the evening of the 13th, about half-past 6 o'clock, two very 
heautiAil parhelia were seen by Isaac Fletcher, Esq., from the village 
of Eaglesfield. The parhelia appeared on each side of the tme sun 
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at a distance of about 23°, and the diffosed light in their Ticinit; 
was Bligbtlf prismatic. A line drawn through the three luminoDs 
dieca was not parallel to the horizon, but slightly inclined upwards 
towards the north. The northern parhelion had attached to it a 
bush of light, 3° or 4° in length, which tended upwards, and evidently 
formed a segment of a circle, which, if complete, would have had 
the Bun for its centre, whilst the southern parhelion had a similar 
luminous appendt^e of about the same size, stretching downwards, 
and which, doubtless, was another segment of the same circle. 
Nearly a quarter of an hour elapsed before the phenomenon en- 
tirely disappeared. On the evening of the 26th, between 6 and 
6.30 P.M., a similar, but much leas perfect eshihition of parhelia 
was noticed by the writer at Whitehaven. 

On the night of the 22d, about 10 p.m., when in the Obser- 
vatory, my attention was directed to a singular white serpentine 
cloud in the NNW,, at an altitude of about 15°. The cloud was 
luminous, and white as frosted silver. Between it and the horizon, 
separated by blue sky, were two inky black cirrostrati in strong 
contrast. The luminous clond was visible about fif)«en minutes. 
The sky was generally clear, and, at midnight, it was perfectly 
cloudless, but there was no trace of aurora or other visible cause for 
the appearance, though it was probably of electric origin. 

June 16. A field of hay in cock near Workington; 28th, first 
oast of bees ; 30th, met with glow-worms in Borrowdale. 

The temperature of the quarter ending June 30th, is l°-4:0 below 
the average. The deaths are 39 below the corrected average num- 
ber, which is 124. 

July, — Temperature 1°'08 under the average. 

On the morning of the 4th, ice of the thickness of half-a-crown 
was found on the glass of the hotbeds in Holm Book gardens. The 
potatoes in the neighbourhood were completdy blackened by the 
severity of the frost. Similar accounts have reached us from TJlver- 
stone, and various places in this vicinity. 

Three solar halos were seen daring the month. 

August. — Temperature 0°'72 above the average of 18 years. 

Several bright meteors or falling stars were noticed ; one on the 
evening of the 8th conveyed the impression of such extreme proximity 
as to resemble a spark from a distant chimney. The grain har- 
vest commenced in this neighbourhood on the 26th. Several fields 
near Egremont, and one at Distington, are already cut. 

September.^A beautifully fine month ; very heavy dews at night. 
Temperature 0°'63 under the average. On the fith, the tempera- 
ture fell 20°-5 in 10 hours, and between the 24th and 25th at 3 
P.M., 18° in 24 hours. During the nights of the 28th and 29th, a 
naked thermometer on wool, exposed on a grass-plot, fell 21'''5 
below the temperature of the air at 4 feet above the ground. The 
terrestrial radiation is now at a maximum. _^ 

r,,j,i,r,-i-,.G00i^lc 
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On the 26th, the Borrowdale mountains were capped with snow. 

The temperature of the quarter ending September 30, is 0°-32 
below the average. The deaths in the town and suburb are 92, 
being 30 below tbe average number. 

, October.- — Mild and wet. Temperature 2''-77 above the ave- 
rage. Aurone on tbe nights of the 1st and 2d ; the latter covered 
three-fourths of the sky, and it was particularly noticed that the 
streamers did not generally emanate from the horizon, but at vari- 
ous altitudes above it. One very bright streamer appeared to pro- 
ceed from Arided, and shot beyond the zenith. A still more 
splendid aurora occurred on the night of the Ist October 1860, 
which is described in my report for that year, published in this 
Journal. 

On the 21th , a very singular irridescent phenomenon was witnessed 
on Windermere Lake, but as the description of it would occupy too 
much space in this report, it will probably form the subject of a 
separate paper. 

November. — The coldest November on record at this place. The 
temperature is 4'''32 below the average, and a naked 'thermometer 
exposed on a grass-plot, fell below the freezing point on 21 nights. 

December, — A mild but exceedingly dull and damp month. The 
air was nearly saturated with moisture, yet tbe rain-fall did not 
exceed 1'67 inches. The solar rays pierced through the thick 
stratum of cloud on 11 days only. 

The mean temperature of the last quarter of 1861 is nearly 
coincident with the average of the preceding 18 years. The deaths 
are 120, or 15 under the average number. 

Witida. — In 1851 tbe winds have been distributed as under : — 

K., 25 days: NE., 52 days; E., 19j days; SE., 23^ days; 
S., 69 days ; SW., 89 days ; W., 27 days, and NW., 60 days. 

Weather. — In the past year, there have been 19 perfectly clear 
days; 195 wet days ; 161 cloudy without rain ; 276 days on which 
the sun shone out more or less ; 22 days of frost ; 6 snow showers, 
and 1 3 days on which hail fell. There have also been 9 solar and 4 
lunar hslos ; 5 parhelia ; 1 day of thunder and lightning ; 5 days 
of thunder without lightning ; 1 day of lightning without thunder; 
and 13 exhibitions of the aurora borealis. 

The mean temperature of the year 1851 is about a quarter of a 
degree above the average of 18 years, and the fall of rain is 3'83 
inches under the mean annual quantity. 

The deaths in 1851 are 462, being 82, or 18 per cent, under 
the average number ; the births exceed the deaths by 285, and are 
72 above the average of the preceding 13 years, from 1839 to 1850 
inclusive. 

The mortality in the town and suburb in 1851, with a population 
of 19,281, is equivalent to 23-4 deaths per thousand, or 1 death 
iD every 42*6 inhabitants. 

r.,j,i,rUi-3G00^^lc 
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The average number of deaths in the 12 years ending with 1850, 
is 603, which, with an asaumed population of 18,143, gives 277 
deaths per thousand, or 1 death in every 36 persons. 

In 1846, 1847, and 1848 (assumed average popolation, 18,329), 
the mean annual number ia 694, being 37'8 deaths per thousaad, 
or one in every 26-4 inhabitants, in those exceedingly fatal yeus. 

In 1849, the mortality is equivalent to 32'2 deaths per thousand, 
or 1 in every 31 persons ; and in 1850, to 24-9 deaths per thou- 
sand, or 1 in every 40 inhabitants. The improvement in the sani- 
tary conditionofWhiteh&ven dnring the last two years is very striking, 
and is probably to be attributed, in a great measure, to the abun- 
dance and cheapness of food, and to the copious supply of pure water 
conveyed to the town from Ennordale Lake. 



On (he Baain-Uke Form of Africa. Sy Sir R. I. Mdechison, 
late President of the Geographical Society. 

Geographers will be gratified to learn that a map of South 
Africa, compiled by our learned associate Mr Cooley, and 
extending from the equator to 19° S. latitude, is about to 
appear under the execution of Mr Arrowsniith. With such 
a valuable document, and with the map of the whole of the 
Cape Colony, we shall soon have before us a general sketch 
of the physical features of a large portion of this quarter of 
the globe. So much, however, has our knowledge increased 
by the valuable original map of the Cape Colony made upon 
the spot by Mr Hall (of which Mr Arrowsroith is preparing 
a reduction), that we are, as I will now endeavour to shew, 
almost entitled to speculate on the prevailing structure of 
Africa being similar to that of its southernmost extremity. 

In support of the general view to which I now call your 
attention, I must state that it has been suggested to my 
mind by the explanation of the geological phenomena of the 
Cape Colony by Mr A. Bain. This modest but resolute 
man, having been for many years a road-surveyor in the 
colony, had, in all bis escursions, collected specimens of the 
rocks and their organic remains ; and, gradually making 
himself acquainted with the true principles of geology, he 
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has at length traced tlie different formations, and delineated 
them on the above-mentioned map. In this way be has 
ebewu as that the oldest rooks (whether cryBtalllne gneiss or 
clay-slate, here and there penetrated by gnuiite) form a 
broken coast fringe around the colony, from the Bouthem to 
ita western and eastern shores, and are surmounted by sand- 
stones which, from the fosBils they contain, are the equiva- 
lents of the Silurian or oldest fossil- bearing rocks.* These 
primeval strata, occupying the higher grounds, of which the 
Table Mountain ia an example, and dipping inland from all 
sides, are overlaid by carboniferous strata, iu which, if no 
good coal has yet been found, it is clear that its true place 
is ascertained ; and as Mr Bain has detected many species 
of fossil plants of that age, we may still find the mineral 
pabulum for the steamers which frequent these coasts. 

Above all these ancient strata, and occupying, therefore, 
a great central trough or basin, strata occur which are 
remarkable from being charged with terrestrial and fresh- 
water remains only ; and it is in a portion of tliis great ac- 
cumulation that Mr Bun disinterred fossil bones of most 
peculiar quadrupeds. One of the types of these, which Pro- 
fessor Owen named Dicynodon from its bidental upper jaw, 
is a representative, during a remote secondary period, of the 
lacertine associates of the hippopotami of the present lakes 
and waters. The contemplation of this map has, therefore, 
led me to point out to you how wide is the field of thought 
which the labours of one hard-working geologist have ^ven 
rise to, and to e:tpress, on my part, how truly we ought to 
recognise the merits of the pioneer among the rocks, who 
enables us, however inadequately, to speculate upon the 
entirely new and grand geographical phenomenon, that such 
as South Africa is now, such have been her main features 
during countless past ages, anterior to the creation of the 
human race. For the old rocks which form her outer fringe, 
unquestionably circled round an interior marshy or lacustrine 
country, in which the Dicynodon flourished at a time, when 

Hr Bun himself n stylee these rocks ia the Map depoeited in the Librai^ 
of th. Geological Society. CoOqIc 
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not a single animal was umilar to any living thing which 
now inhabits the surface of our globe. The present central 
and meridian aone of waters, whether lakes, rivers, or 
marshes, extending from Lake Tchad to Lake Ngami, with 
hippopotami on their hanks, are, therefore, but the great 
modem, residual, geographical phenomena of those of a 
mesozoic age. The differences, however, between the geo- 
logical past of A^ica aod her present state are enormous. 
Since that primeval time the lands have been much elevated 
above the sea-level — eruptive rocks piercing in parts through 
them ; deep rents and defiles have been suddenly formed in 
the subtending ridges, through which some rivers escape 
outwards, whilst others flowing inwards are lost in the in- 
terior sands and lakes ; and with those great ancient changes 
entirely new races have been created. 

l^avellers will eventually ascertain whether the basin- 
shaped structure, which is here annoonced as having been 
the great feature of the most ancient, as it is of the actual 
geography of Southern Africa (i. e. from primeval times to 
the present day), does or does not extend into Northern 
Africa. Iiooking at that much broader portion of the con- 
tinent, we have some reason to surmise, that the higher 
mountiuns also form, in a general sense, its flanks only. 
Thus, wherever the sources of the Nile may ultimately be 
fixed and defined, we are now pretty well assured that they 
lie in lofty mountains at no great distance from the east 
coast. In the absence of adequate data, we are not yet en- 
titled to speculate too confidently on the true sources of the 
White Nile ; but, judging from the observations of the mis- 
sionaries Krapf and Kebmaun, and the position of the snow- 
capped mountains called KilmanjaroandKenin (only distant 
from the eastern sea about 300 miles), it may be s^d that 
there is no exploration in Alrica, to which greater value 
would be attached than an ascent of them from the east 
coast, possibly from near Mombas. The adventurous tra- 
vellers who shall first lay down the true position of these 
equatorial snowy mountains, to which Dr Beke has often 
directed public attention, and who shall satisfy us that they 
not only throw off the waters of the White Nile to the north,. 
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but Bome to (be east, and will further answer the query, 
whether they may not also ehed off other streams to a great 
Ia.Cu8trine and sandy interior of this continent, will be justly 
considered among the greatest benefactors^^of this age to 
geographical science ! 

The great east and west range of the Atlas, which in a 
similar general sense forms the northern frontier of Africa, 
is, indeed, already known to be composed of primeval strata 
and emptiye rocks, like thoBe which encircle the Cape Colony 
on tbe south, and is equally fissured by transverBe rents. As 
to the hills which fringe the west coast, and through aper- 
tures of which the Niger and the Gambia escape, we bare 
yet to learn if they are representatives of similar ancient 
rocks, and thus complete the analogy of Northern with 
Southern Africa. But I venture to throw out the general 
suggestion of an original hasin-like arrangement of alt 
Africa, through the eoAstence of a grand encircling girdle of 
the older rocks, which, though exhibited at certain distances 
from her present shores, ie atiU external, as regards her 
vast interior. 

Let me, therefore, impress on all travellers who may visit 
any part of Africa, that their researches will always be much 
iocreased in value, if they bring away with tbem (as I have 
just learned that Mr Oswell has done) the smallest speci- 
mens of rocka containing fossil organic remains, and will 
note the general direction and inclination of the strata. 

With no region of the old world have we been till very 
lately so ill acquainted as Alrica. But now the light is 
dawning quickly upon us from all sides ; and in the genera- 
tion which follows, I have no doubt that many of the links 
in the chain of inductive reasoning, as to tbe history of the 
successively lost races of that part of tbe globe, will be made 
known, from the earliest recognisable zones of animal life, 
through the secondary and tertiary periods of geologists. 
Passing thence to the creation of mankind and to tbe subse- 
quent accumulations of tbe great delta of the Nile, we have 
recently been put in tbe way of learning wbat has been tbe 
amount of wear and tear of tbe upland or granitic rocks, and 
what tbe additions to the great alluvial plain of Ziower 
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Egypt, since man inhabited that almost holy region, &ad 
erected in it some of his earliest monuments." But how 
long will it be before we shall be able to calculate backwards 
by oor finite measure of time, to tliose remote periods, in 
which some of tlie greatest physical features of this con- 
tinent were impressed upon it, when the lofty mountaiaa 
from which the Nile flows were elevated, and when the 
centre of Africa (certainly all its southern portion) was a 
great lacustrine jungle, inhabited by the Dicynodon and 
other lost races of animals 1 — (Vide Addresa at the Anid- 
versary Meeting of Ihe Royal Geoyrapkical Society, 1852.) 



Solidification of the Rocks of the Florida Reefs, and iJie 

Soicrcee of Lime in the Growth of Corals. By Professor 

HORSFOKD, of Harvard. 

I. It is required to ascertain by what processes, chemical 
or mechanical, or both chemical and mechanical, the surface 
and the submerged coral rocks have become hardened. 

By the surface rock is intended that thin brown crust, com- 
posed of numerous layers, which is distinguished by great 
compactness, and a peculiar ring, when, in detached condi- 
tion, it is struck by a hammer, and which occurs on the ab- 
rupt ocean side, and more abundantly on the long slopes on 
the land side of the Keys. 

By the submerged i-ock, is intended the rock of oolitic ap- 
pearance which has solidified under water, and which is of 
inferior hardness to the surface rock. 

The surface rock, so called, has, in many placeii, no longer 
the outermost position, though it had at the time of its for- 
mation. It is, indeed, inter stratified with friable light colour- 
ed limestone. The epithet indicates the circumstances of its 
formation, not its present position. 

* Sec the account of the instractive saggestions of my friend Hr Leonurd 
Horner, to ascertun the unonntof (he Baccesrive depoaitt in the Lower V&tlej 
of the Nile, u giTen Id Jameson's Edinburgh Hiiloiophical Journal of July 
ISSO. Mr Horner informs me that the reeearchee are now gidog on TigorOUily 
on the site of Memphis, having been ulread^ applied to the Bit« of Beliopolia, 
oor ConBul-General in Egypt, the Hon. C. Murray, taking a lively iatereat in 
their progreaa. 
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1. We are familiar with the fact tliat a mixture of quick- 
lime, water and sand, spread out upon walls and ceilings ex- 
posed to an atmospbere containing more or less of carbonic 
acid, in a few days becomes hard. Analyses have shewn tl»at 
two chentical pbenomeii.n are concerned in the solidification, 
to wit — the absorption of carbonic acid from the air, forming 
cArbonate of lime (which salt, uniting in equivalent propor- 
tions with the liydrate, forms, according to Fucha, a com- 
potmd of great stability) ; and the union of the outer portions 
of the saiid-grains with the lime, forming a silicate. Investi- 
gation ha3 shewn that sand fulfds mechanicallj' a more im- 
portant office, by increasing the extent of surface to whie^i 
the compound of the hydrate and carbonate may attach itself. 
The latter office may also be performed, and equally well, by 
pulverized limestone. 

2. It is well known that calcareous springs deposit carbo- 
nate of lime in crystalline forms. The salt had been held in 
solution by carbonic acid contained in the water. Upon reach- 
ing the surface, imder loss pressure and the influence of a 
high temperature, its carbonic acid is given up, and with it 
a precipitate of carbonate of lime takes place. The process 
is exclusively chemical. 

8. The value of hydraulic cements is now conceived to de- 
pend chiefly upon the presence of silica and lime, the oxide of 
iron having little or nothing to do \vith the process of solidi- 
fication. The ahimina, in the form of a silicate, yields its 
silica to the lime, which, for its transportation, requires 
water. This explains the necessity of its being retained 
under water periods of variable length, according to the pro- 
portions of the ingredients. The processes are both chemical 
and mechanical. 

4. Gypsum, from which the two atoms of water of crystal- 
lisation have been expelled by heat, rapidly hardens upon 
being mixed with water. This is ascribed to the reunion of 
the sulphate of lime with the water. 

Do either of the above processes suggest the method by 
' which the rocks of the Florida reefs have been hardened 'i 

The facts presented in the fiirnished specimens are as 
follow : — 

D,g,l,..cbyGOOglC 
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The rock formed under water ezcluaively u compose^ of 
grains of size less than that of a mustard seed, which to the 
naked eye appear quite globular, and of imiform diameter. 
More oarefiilly examined with a microscope, they are found 
to be tar irom regular in form or uniform in size, but pre- 
sent numerous depressions and prominences. Distributed 
throughout the interTeoing spaces is a fine deposit of carbon- 
ate of lime, which adheres with considerable tenacity to the 
surface upon which it rests. 

The surface or crust-rock, though not strictly homogeneous, 
is composed of particles so minute as not to be distinguished 
from each other. It dissolves in hydi^Mihlwic acid, leaving 
a flocculent residue. The solution, when evaporated to dry- 
ness, and iguited, readily redissolves in hydrochloric acid, 
with only an occasional residue. The solution gives no pre- 
cipitate with chloride of barium. Nitrate of silver gives, in 
a nitric acid solution, a white precipitate, soluble in ammonia. 
The aqueous extract gives to alcohol flame the characteristic 
soda tint The powdered rock, dried at 100° C, when heated 
in a dry tube, gives off water. 

Thus the qualitative analysis of the incmsting rock shewed 
it to consist of lime, soda, carbonic acid, hydrochloric acid, 
water, and organic matter. There were also variable traces 
of peroxide of iron, magnesia, and silica. The former two 
were wantiag in most of the specimens examined, and the 
silica in some. Numerous specimens were examined for 
alumina, without in any instance finding a trace of this sub- 
stance.* 

* I examined, also, all the apecieg of coral at mj command, without findiag 
a trace of alumina in any of them. The hydrochloric acid eolutioa of tbe coral 
was precipitated with ammonia. The washed precipitate waa digested for 
several boors with potasaa (preTioatdy teeted for, and found to be free from, 
alumina), and filtered. The filtrate was then neutralised with hydrochloric 
acid, and aramonia added. After standing for several hoars, there appeared 
fllamenta which were soluble neither in potassa nor nitric acid, and which, ex- 
amined with the microscope, proved to be paper ; tbej had been derived from 
the filter. Beside tliese, there was no precipitate. The quantities employed 
were, in several instances, from a quarter to half a pound of material. There 
were examined, Millepora alcicornis ; Meandrina labyrinthica, two specimens ; 
Manicina palmats ; Hyccdia areolata; Astraea microcosmos, two specimens; 
rock subaerial and rock Bubmarine, aumeroua specimens. 
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Id a qnaUtitatiYe uialf sii I^ Homer, and another by Mari- 
ner, the foUowing reBultfl were obtained : — 

The total loss by prolonged ignition, included organic mat- 
ter, water as hydrate of Ume, and carbonic acid, was as fol' 
lows : — 
I. 2-7876 gr. lost 1-2687 gr. II. 0-5910 gr. lost 0-2600 gr. 
The water was determined in a chloride of calcium tube, 
with the aid of a low red-beat and an aspirator. (A heat of 
175° C in an oil-bath, expelled but a very small proportion 
of the water.) 
I. 0-7519 gr. lost 0-0259 gr. II. 1-2890 gr. lost 00280 gt. 
The organic matter was determined by washing on a dried 
filter the hydrochloric acid residue. 

I. 1-7181 gr. gave 00028 gr. II. 0-4461 gr. gave 00021 gr. 
The carbonic acid was determined in an evolution flask 

glass. The results with different specimens varied greatly, 
and are far from being satisfactory. 

I. 0-8605 gr. lost 0-3347 gr. III. 01720 gr. lost 00585 gr. 

II. 0-1745 gr. lost 00600 gr. IV. 1-6116 gr. lost 0-6277 gr. 
The lime was precipitated as oxalate and weighed a» car- 
bonate. 

I. 1-3248 gr. gave 1-2681 gr. IL 02650 gr. gave 0-2330 gr. 
The silica was determined in the usual way. 
L l-3245gr.gave00002gr. II. 03760 gr. gave 0-0006 gr. 
The chlorine of the chloride of sodium was determined as 
chloride of silver. 

I. 0-8933 gr. gave 00303 gr. II. 0-6860 gr. gave 00101 gr. 
Expressed in per-cents. we have : — ■ 

Volatile Matter from 
WcUer 

Organic Matter 
Carbamo And 

Lime 

Chloride of Sodium 

Siliea 

It is conceivable that the variability in the carboniC|'aci 
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and Trat«r is dne to the more or less advanced stages of 
change which the rock has undergone. In the ultimate form 
of limestone all the water existing as hydrate in the earlier 
stages will have become carbonate. 

These ingredients permit no action like that occurring in 
hydraulic cements, in which silica plays an important part ; 
or like that presented in the hardening of gypsum, in which 
sulphuric acid is necessary. To one of the two remaining 
processes, if to either, must it be ascribed ; and as hydrate 
of lime is present, it cannot be exclusively assigned to a place 
with calcareous spring deposits. Now, how could hydrate of • 
lime be provided from carbonate of lime ? 

The completeness of the suite of collections provided for 
me by Prof. Agassiz, lias enabled ine to answer this question 
in such a manner as leaves, I tiiink, little room for doubt. 
On the main land against the Keys, there are depressions 
which are filled with water only at long and irregular inter- 
vals. This water, like that within and about the Keys, 
abounds with animal life. As the water evaporates, these 
animals die, and full upon and mingle with the ooral mud at 
the bottom. As the beds become more and more completely 
dry, the layer of mud and animal matter hardens till it forms 
a mass resenibling the surface or crust rock. 

Of this soft, growing rock, specimens were collected. 
A^tated with water, it yielded a turbid, foetid solution. 
Tested with acetate of lead, it betrayed the presence of hy- 
drosulphuric acid. After standing some hours, a delicate 
white film was deposited upon the containing vessel, at the 
surface of the water, which proved to be carbonate of lime. 
Test-paper shewed the liquid to be alkaline. The addition 
of soda solution set ammonia free, and the addition of chloride 
of barium and hydrochloric acid shewed tiie presence of sul- 
phuric acid. 

Conceiving this soft rock to be in the condition in which 
the solidified crust was at first, the process of hardening 
seemed of easy explanation. 

The animal matter mixed with the carbonate of lime, con- 
taining sulphur and nitrogen, besides carbon, hydrogen, and 
oxygen, in the progress of decay, which warmth wid aiimall 



Rocks of the Floi^ia Reefi. 61 

4naDtity of water facilitated, gave, as an early product of 
decomposition, hydrosulphoric acid ; this, by oxidation at 
the expense of the oxygen of the atmosphere, became water 
and salpharic acid. The sulphuric acid coming in contact 
with carbonate of lime, a salt soluble in 10,600 parts of wat«r, 
resolved it into sulphate of lime, a salt soluble in 388 parts 
of water. The carbonic acid set free, uniUng with an unde- 
composed atom of carbonate of lime, rendered it soluble. 
The nitrogen going over into the form of ammonia, at a later 
period, decomposed the sulphate of lime, forming sulphate of 
ammonia and soluble hydrate of lime. This hydrate of lime, 
with an atom of carbonate of lime, united to form the com- 
pound in ordinary mortai' investigated by Fuchs. The car- 
bonate of lime in solution from the added carbonic acid, as 
the water is withdrawn by evaporation, takes on the crystal- 
line form, {living increased strength and solidity to the rock. 

That this explanation may serve, in however small measure, 
for the crust rock on the land slopes of Key West and all 
localities of a similar character, it is necessary that there be 
animal exuviee in coral mud, or finely divided carbonate of 
lime. Both these occur. The water about the Keys abounds 
in animal life. 

With the influx of the tide, the slopes became overspread 
with the water and what it contains in suspension. The 
retreating water, at ebb tide, leaves a thin layer of the 
animal matter, mixed always when the water is aji^tated 
with the fine calcareous powder. Before the return of Hood 
tide, exposure to the atmosphere and warmth have secured 
the succession of chemical changes enumerated above, and a 
thin layer of rock is formed. A repetition of this process 
makes up tbe numerous excessively thin layers of which this 
rock is composed. 

On the ocean side the deposit is formed from spray, during 
winds which drive the froth of the sea, containing, with coral 
mud, the exuvise from the barrier of living corals upon the low 
bluffs of the Keya.» 

* ProfeBSor Dann in a Dote to his last paper OD CoraJ Ueet^ and IsIbdiIs id 
tba .rulj number of tbis JoutdkI, p. 83, after enameraCiDg briefly tbe detaiUof 

the above proceas of conaoUdation. remnrkn : — 
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To these chemical ohaages must be added the siokple ad* 
mixture of the animal and vegetable matter, which, like 

" In the flrrt place, bis (Prof. H.'a) p«per only alludes to tha rock formed 
&1M>TG low-tide level, which T bave called the coral Mud-ccck. Again, tbt 
amoimt of organic matter Id coralB, m fotmd b^ analj^ does not exceed fin 
per cent, ; and the Bolphoi present in thii organic matter, is not over one-teiOl 
of one per cent. It hence appean that the amoimt of lulphiu is altogether in- 
adequate for such changes. 

" But aa the sands of the bea<^ (wUch hsTS a peeuUariy white and clear ap- 
pearance) are washed bj the breakers, and the animal mattw they contain ii 
either andecomposed within the«everal grains, or is boma off by the waters, 
even the animal matter present cannot contrlbate to the coDsolidation. The 
waters of the ddes along a sand beach on the open ocean have certainly not 
been proved to carry In dissolved animal matter for dissemination among the 

Two or three points in this note denund attention traia me. 

The first sentenee of the first paragraph sbonld be read in connection with 
the cODclusions I. and II., expressed at the end of my paper. 

In reply to the remainder of the paragraph, the criticism would be just, if 1 
had any where ascribed the solidtfication, or any part of it, to any actJoD ol 
the organic matter in corals. 

Since the publication of my article in the Proceedings of the Association. 
tliere have been made quantitative analyses of the more important ingredients 
of the soft rock, corresponding, as I conceive, with tha rock of sub-aerial aoli- 
di€cation in the first stages of its formation. When first sapplied to me, it 
wu of flie conaiBtaney of well-tempered pottery day. It is now so hard as to 
yield only to a severe blow with a hammer, and is, beside, brittle and coated 
with fihrouB crystals of common salt. 

The following analyses made by Everett and Warren, upon samples difiering 
bat little from each other in appaarsncs, have been conducted with great carQ. 
They vary, it will ba ssen, cousiderably fWim each other : — - 

Dried at a temperalarg of IIW C. By yrolimfed Ifnitlim. 

I. 1-1460 gr. lost 0-0890 gr. O'SSTO gr. lost 0'1870 gr. 

II. l-saas gr. loBtO-1175 gr. 1-B020 gr. lost 0-9000 gr. 
The hydrochloric acid solution left a residue of organic matter. 

I. l-I4G0gr. gave 0-2930 gr. II. 1-6434 gr. gave 0-2606 gr. 

The mass, digested in diluted hydrochloric acid, yielded from existing sul- 
phate Dpon the addition of chloride of barium to the filtrate, sulphate of baryta. 
I. 2-3380 gr. gave 0-1010 gr. II. 1-6325 gr. gave 01304 gr. 

The organic matter by itaelf, oxydated in nitro-hydroehloric acid, with addi- 
tion of pulverized chlorate of potassa, yielded to chloride of barium a precipi- 
tate of sulphate of baryta. 

I. 1-63SS gr. gave 0-1606 gr. 
The whole mass oxidated in a mixture of fused nitrate of potassa and car- 
bonate of soda, yielded to chloride of barium and hydrochloric add, » precipi- 
tate of sulphate of baryta. 
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mncilage or glue, fills up the interaticeB, increaseB the extent 
of surface, and with it the cohesive attracUon ; and attll 



I. 2-3090 gr. g»vB 0-28H0 gr. IL H322 gr. gmTe 0'1650 gr. 

The hydrochloric Kctd solution filtered frtHn the organic matter gave • preci- 
pitate of oudste of lime, which ma determined u carlraiuite. 
L 0-8770 gr. gave O'lLOO gr. 
Ezpresaed in per eent*. the above detenninatioiu ^ve of 
Water, upelled at 100° C. 
I. 7-77 per cent. 11. 7-66 per cent. Average, 7-72 per cent. 

IVmI volatiU matter, 

I. 4117 per cent, II. 42-06 per cant. Average, 41-68 per cent. 

Tbe following per cents, are eatlmated npon the labetance m dried at 100° 0. 

iSuZpiw eiisting as inlpbate and soluble in diluted hydrochloric acid. 

I. 0-6G per cent. IL 0-90 per cent 1-26 per cent. Average, O-M per cent. 

Sulphur in organic matter. 

I l-4SpereeDt. 

Total ■olphnr of the above determinations, 239 per cent. 

Total inlphnr by oxidation of the mass, including the organio and inorganic 

I. 1-61 per cent. II. 1' 8-1 per cent. Average, 1-73 per cant 

Average bj the two methods, .... 2-06 per cent. 

Lime, I. .... 3009 per eent. 

Plaong side l>r>ide the reeolt* of tlw above determinatioos with the quan- 

tltiee wUch Prof. Dana jiu^; conedvee to be Inadeqoate to tbe changes 

ascribed, we haTe, 

Per cent. Per cent. 

Organic matter, ([- 2016 

Snlphnr, O'l 20S 

The condidona of this soft roch, and of the snr&ce or crust rock at the time 
of iti formation, I conceive to have been quite identieaL Hfie aoft rock is the 
residue left bj spontaneous evaporation of a considerable body of sea-water 
thrown, wi-tii its mingled coral mud and animal matter, into an inland basin, at 
tbe rare joncture of favourable high wind and tide. A single layer of the 
Horface rock ia the residue left by evaporation of the water mingled with coral 
mud and animal matter, thrown up in ipnj from the dasbing of the waves, or 
carried up by flood-tide, and left by evaporation in the interval between the 
two tides. This will account for ita stratification, for its occurrenea on emi- 
nences as well as In deprasnona and along abrupt slopes, for its interatratified 
arrangement with the coarse coral sand ; indeed, for all the pluses and pecu- 
liarities of it which are presented in Uie eitensiTe anite of collections aab- 
initted to me. 

In addition to the changes enumerated in the above paper as resulting from 
the decay of the animal matter, another may I>e mentioned. The ammonia 
evolved in the process of decomposition, would provide hydrate of lime from 
the sulphate present In tbe sea-water. This ingredient, taking the average of 
Bibra's anaijBis, is M the chloride of sodiam as 1 to 16, and may be oono^Ted , 
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{orther to the decomposition of the organic matter fomiBliing 
carbonic acid, which gives solubility to the pulverulent car- 
bonate of lime. 

The exceeding fineness of the coral mud is due in part to 
the stone plants which flourish in the waters within the reef, 
and which admit of ready reduction to ;l powder of extreme 
fineness. Of these, two species of Millepora, I., II., and one 
of Opuntia, III., were analysed by Mr Scoville in my labo- 
ratory. 

OrgsDic matter, 4-40 445 

Carbonic acid, 10-09 39'Gl 

Sulphuric Bcid, O-OOSo 00056 

liinia, 4T-n 47-98 

Magnesia, 

WMer, 3-67 3-30 




■ 95-37 99-44 ' 8 99-26' 98-81 



The discrepancies in the analyses of the different specn- 
mens of the same species are due to the circumstance that 
diiferent parts of the stone plant contain organic matter in 
unlike proportions ; and it is very difficult to procure two 

to have fumishod no Inconiidsrablfl amoont of hydrate of lime for the proceu 
of eoDaoliilation. 

Prof. Duia attributes ths forniation of this crust-rock which has been ths 
more pnMninent object of my inTestigation, to the action of simple rain-water, 
dissolTing th« carbonate of lime oud ^gain dejKWiting it Upon evaporation.* 
This woold account for its occarrence In depronioDS of the i-ock, but would not 
account for its occurrence on eminencee or od abrupt Blojies ; uor would It ac- 
count for the presence of water as hydrate of lirae. 

The first -wutence of the second paragraiih of the above criticism has been re- 
plied M. T have ascribed no solidifying action to the animal matter in corals. 

In regard to the second : — It will not be questiimed that there is a great 
amount of organic matter in various stages of decomposition about coral reefs. 
Bibra Piund o^anic matter in all the ten opeeimens of sea-water analysed by 
him. ) have, in the paper above, Tei)eated the statement made to me by the 
parties wlio collected the ipecimens, that the waters within the Keys abound in 
autmal life. That procured for analysis from within the Keys was found ex- 
ceedingly offensive from the decompoeitior of anima) matter. It yielded the 
odour and reactions of hydroiulphnric acid, and gave 3 total amount of organic 
matter of 2-98 per cent. 

Now, it is difficult to ssehow sea-water should fail to carry the animal matter 

it holds in stdutlon, and more or less of that it holds in suspension into the coral 

sands, which are saturated at every high water and again druned at low tide. 

* Am. Jour. Hci. [2], liy. 67 and 81. 
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specimens which, when pulverized, will preaent homogeneous 
powdera of the same constitution. 

n. Source of Lime in the Growth of Corah. 

Marcet,* as early aa 1823, observed carbonate of lime in 
the sea-water near Portsmouth. Jackaont found it in two 
specimens of aea-water furnished b; the United States Ex- 
ploring Expedition ; one from 600 feet, and the other from 
2700 feet below the surface. J. DavyJ found the sea-water 
of Cariisle Bay, Barbadoes, to contfun about ^i^i^dth part of 
carbonate of lime. There was found scarcely a trace near 
the volcanic island of Fayal. Whitel is of the opinion that 
it fails only near the surface ; but the elaborate analysis by 
Bibra,§ of no less than ten specimens taken generally from 
a depth of twelve feet, but in one instance from a depth of 
four hundred and twenty feet, in various latitudes on both 
sides of the equator, shews quite conclusively that it is not 
a constant ingredient of ses-water. His analyses do not 
mention a trace of carbonate of lime. The quantity found 
by Davy is very nearly tliat which is soluble in water and is 
obviously due to the calcareous marl which abounds near 
the Barbadoes. 

The water from within the Keys was carefully analysed 
in my laboratory ; it centred lime and sulphuric acid among 
its ingredients, but not a trace of carbonic acid. 

The total want of carbonic acid in a water in which coral 
life is so luxuriant, suggests naturally that the atone plant, 
as well as the corat animal, possesses the power of abstract- 
ing lime from the sulphate ; the change being due to double ' 
decomposition with carbonate of ammonia excreted from the 
plant and animal, yielding carbonate of lime, quite insoluble, 
and sulphate of ammonia of the highest solubility. The 
building up of the calcareous skeleton becomes, upon this 
hypothesis, of exceeding simplicity. The surrounding ele- 



* Annala of Phtlosopb;, April 1823, p. 261. 
t Am. Jour. Science, [2] vol. v., p. 17. 

X Pbil. Magazine, [3] uxv., p. 232. || lb., p. 303. 

S Ann. de Cbemie et de Pharmacie, Ixxvii., 90. 
VOL. LIT. NO. CVII. — JANUARY 1853. %^,^^^l., 
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meat jielda at once to th« exhaling carbonate of ammonia tlie 
frameworli of stone. 

With this view, there is no difficult; in finding a eapply of 
carbonate of lime for the vaei masBes of coral. The salphate 
of time, decomposed to fbrnish the carbonate, is perpetually 
renewed through rivers frora the continents and islands. 

The following inferences are legitimately deducible from 
this view : — 

Ist, Gorala would Boon die in bodies of salt wat«r wholly 
cat off from the ocean. 

2d, They might flourish to some extent in waters accessible 
to the sea only at hi^ tide. 

In I>aDa's Report on Coral ReefS and Islands,* he states 
that " where thpre is an open channel, or the tjdes gain 
access over a barrier reef, corals continae to grow, &c. At 
Henuake the Bea is shut out except at high water, and there 
were consequently but few species of corals, Ac. At Abii 
there was a small entrance to the lagoon ; and though com- 
paratively shallow, corals were growing over a large portion. "| 

These facts seem to me to ^ve some support to the view 
expressed above. 

It was of interest to ascertain, in the case of corals, 
whether the formation of new coral without was attended 
with absorption or partial solution in the interior, and a cor- 
responding reduction of its specific gravity. Specimens of 
coral, &om the centre, periphery, and midway between, of a 

* Am. Jonr. Science, [2] itt., 31 to 41, >nd Oeol. Report Eipl. Exp., p. 63. 

t Id my article, u publiahed Id tba Proceedings of tbe AuodBtion, I hao 
further quoted from Frofeuor Dana's pBpen la support of other inference* de- 
duced from the foregoing view. I have since learned from the Author that 1 
had miaconcelTed the seuee in which the quotatiODB were to be nnderetood, and 
have become satisfied, especially after examination of the map of the-Peejee 
Islands accompanying Professor Dana's last article, tliat the inference, that 
freih-water streams, by their supply of sulphate of lime, exerted any consider- 
able influence upon coral formations, is not sostalncd. The sulphate of lime 
of sea-water, bowevar, being one-«iiteenth of the chloride of sodium, is abundant 
for the supply of the carbonate of lime, witiiont the aid to be derived from neb 
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DUtsa of Meandrina, a foot in diameter, were reduced to pow- 
der, washed with hot water until the chloride of sodium was 
all remoTed, and their specific gravity ascertained by Storer. 
The average of three specimens from the centre, three from 
tiie middle, and two from tiie periphery, gave the following 
specific gravities : — 



These results so far support the affirmative of the su^es- 
tion above, as to make a repetition of the determinations 
desirable. 

The chief conclusions to which the above research has 
condncted are : — 

I. That the submerged or oolitic rock has been solidified 
by the infiltration of finely powdered (not diBBolved) carbonate 
of lime, increasing the points of contact ; and the introduc- 
tion of a small quantity of animal mucila^nous matter, 
serving the same purpose as the carbonate of lime, that of 
increasing the cohesive attraction. 

II. That the surface rock has been solidified by having, in 
addition to the above agencies, the aid of a series of chemi- 
cal decompositions and recompositions resulting in the for- 
mation of a cement. 

And I may add that it lends support to the su^estion, 

III. That the carbonate of lime of corals is derived from 
the sulphate in sea-water, by double decomposition with the 
carbonate of ammonia exhaled from the living animal. — {Sil- 
Uman't American Journal, vol. xiv. 2d Series, No. 41, 
p. 224.) 
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Ohtervationa on a remarkable Deposit of Tin-Ore at the 
Providence Mines, near St Tvea, Cornwall. By William 
JORY Henwood, Esq.. F.R.S., F.G.S., Member of the 
Geological Society of Fraoce, &c. Communicated by the 
Author.* 

The ProTidence Mines, in the pariiih of Lel&nt, comprise the mines 
formerly known aa Wheal Speed, Wheal Laiti/, }Vheal Comfort, 
and Wheal Providence, long worked on the eMtem side of the hill 
wbioh slopes from Knill's monument to the se». 

(a) Observations on the eastern workings in the slate, and on the 
western within the granite formation, have already appeared in the 
Boyol Cornwall Geological Society''s Transactions, t The interme- 
diate tract, now to be described, is wholly in granite, of whidi the 
upper beds are composed of a basis of greyish felspar and quartz, 
imbedding medium-sized crystaU of white felspar, as well as numer- 
ous small groups of schorl in radiating crystals : but near the prodac- 
tive parts of the Iix^M the rockismostly rather coarse-grained, its basis 
is greenish- g7-ey felspar, black mica, and quartz ; and the included 
porphyritic crystals of felspar are either of a pale buff, a pink, or a 
reddifih-brown hue. 

(b) These veins are — 

The Crou-eoarte or TVai™, which bear« iibout 22° W. of N., and dipi E.J 

Wheal Comfort hdl „ 16° W. of N., „ W. 

and Wlual L<aty lodt OT lodet „ 17° 8. ofW., „ 8. 

Connected with the Whtal Comfort lode there is a " Carbona^'% 
to which further reference wUl be made presently. 

It may be here stated generally, that the Crosi-evarse is from 
one foot and a half to two feet in breadth, aod is cumposed of disin- 
tegrated fi[ie grained granite, divided by numerous joints parallel to 
the "walU-" as well as by many other curved and irregular ones 
which intersect each other in every imaginable manner, and are 
filled with oiide of iron, and closely but unconformably striated. 

The Wheal Comfort lode varies in width, from a few inches to 
more tban six feet. At a distance from the Wheal Laity lodes it 
is of granite, very thinly impregnated with tin-ore ; — the remainder 
consists of quartz, schorl-rock (capelj, brown iron-ore, and greenish 
and brownish felspar, in some places, — near the Wheal Laity lode*, 
— abounding in tin-ore, 

* For the Paper in fall vjij< vol. vli. of Transactlom of the Royal Oeolt^lcal 
Society of Cornwill. 

t Vol. v., pp. 16-20 ; PUte li., fig. T ; Tables 21 and 32. 

t The " dlrectioDB " have reference to trae north, the " dips" are from the 
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At about 106 fatboms deep thU lode is connected with one of 
those curious deposits of tin-ore locally called " Carbonas,"* as yet 
unknown in any other part of Curnwall. The union takes place 
about 14 fathoms south of the contact between the Wheal Comfort 
and the Wheal Laiti/ lodes; and for 10 fathoms above and 20 
l^homs below, as well as for the whole diitance between the Wheat 
Laity lodea anil the CaTbona, the Wheal Comfort lode, when alone, 
is very productive : but immediately as the Wheal Comfort lode 
ftnd the " Carbona" separate in descending, — each taking its own 
downward course, — the lode becomes unproductive, and so also re- 
niaine as far southward as it has jet been traced. 

At the northern contact of the WftecU Comfort lode and the Car- 
bons'' there is a rich mass of quartz, felspar, schorl, and tin-ore, at 
least 15 feet in width for about 5 fathoms in length ; both south- 
ward of and bebw this spot the lode preserves its usual direction 
and dip ; but the " Carbona" southward bears about 6° east of the 
course of the lode, and holds nearly perpendicularly downward. 
Descending about 5 fathoms, it abuts on the granite rock, and is 
seen no deeper ; except that as it is pursued southward the irregular 
granitic bed on which it rests declines at an angle of about 8°. 
With the exception of a single short string or pipe no trace whatever 
of the " Carbona" has rewarded the numei-ous researches which 
have been made at gi'eater depths. Nothing can, however, be more 
irregular than its size and various ramifications. Though the upper 
edge of the " Carbona" generally continues to touch the lower side 
(foot-waU) of the lode, in some places the contact is only a few 
inches, but in others as much as two fathoms and a half wide. 
Again, in some cases the continuity of the " Carbona," where it 
j(Hns the lode, is almost entirely cut off by intervening masses of 
granite ; the union with the main body being still pcoaerved, though 
merely by " pipes" or " pillars'' of lode-like matter. Many portions 
of the " Carbona" are as much as five or six fathoms high ; others 
not more than four or five feet ; some parts are two fathoms and a 
half wide ; whilst others do not exceed six inches. Ths largest 
portions are, however, seldom or never entirely separated from each 
other by the containing rock ; for there is always a sufficient connec- 
tion to conduct the miner from one largR and rich mass to another. 

The composition of the Wheal Comfort lode has been already 
noticed : but, notwithstanding their intimate connection, that of the 
" Carbona" is widely different, as its tin-ore occurs chiefiy in 
quartz and schorl, which minerals, either separate or mixed, consti- 
tute the far greater portion of this remarkable deposit. 

* Bome persons pretead to derive this term from the ancient CorniBh lan- 
guage, whilet others euppoee it to have been raeently coined by the minere. 
Both the word itgdf and the metalliferouB dapoBit it is meant to designate are, I 
belioTB, confinrd to tba St Ives mining district. Corn, Geo. Trane., v., p. 21, 
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Everywhere eastward the Wheal Laity lode is but a single Tein 
of about a foot and a half wide, aod composed of quartz, earthy 
brown iron-ore, greenish, and ia some places biick-red, folspar, a 
little tin-ore, together with some vitreous copper-ore, and iron 
pyrites. Westward, however, it consists of at least two separate 
veins, called, for distinction Bate, the Wheal Laity north and lOttA 
lodes; and sometimes there is also a. third vmu. At one spot the 
third vein is simply crystallized felspar, and the axes of the crystals 
are parallel to each other, but lie across the vein ; in other parts it 
is slightly productive of tin-ore. The Wheal Laky north, and 
Wheal Laity south, lodes, in general from a foot to a foot and a 
half in width, are occasionally much wider. Greenish felspar, quartz, 
schorl, and occasionally brown iron-ore, are their chief ingredients : 
in soma parta both veins are rich in tin-ore ; vitreous oopper-ore, 
copper and iron pyrites also occur, but are not common constituents. 
In the deepest part of the mine (i. e.. at 150 fathoms deep), the 
Wheal Laity north lode is for some fathoms in length about two feet 
in width, and is then composed of chlorite, vitreous copper-ore, and 
iron pyrites, and has a vein of rather fine-grained granite on one 
side. At a depth of 120 fethoms, and about 60 fathoms west of 
the portions already described, where the same lode consists of gra- 
nite, quartz, red iron-ore, and a little tin-ore, there is connected with 
its northern side {/ool-ivatl) an o£F-ahoot or excrescence, about four 
fathoms in all directions, but most irregular in 6gure, and having 
many small vein-like branches. This mass, consisting chiefly of 
chloi-ite, quartz, and iron pjrilfis, is not only far richer in tin ore 
than the adjoining portion of the hde, but is remarkably different 
in mineral composition. We havo thus the same ore richly im- 
pregnating, not only the Wheal Comfort lode and the " Carbona," 
two parallel but entirely dissimilar deposits, but also the WAaoiioify 
lode, which has a direction nearly at right angles to them. 

(c) The intersections of the lodes just mentioned exhibit ahnost 
an epitome of that class of phenomena. 

(1) The Wheal Laity and the Wheal Comfort lodet cross each 
other : still at some levels there is no evidence to show that either 
is cut through ; whilst at others the Wheal Comfort lode not only 
intersects, but also kecweg the Wheal Laity lode. It ia not the least 
remarkable cireumstance attending this intersection, that the Wheal 
Laity lode is a single vein everywhere eastward of the Wheal Comfort 
lode, whereas westward of their contact it is divided into two, and in 
BOme places even into three distinct and separate veins. 

(2) All these veins are intersected by the Crosa-courae, and all 
are heaved by it : the twu lai^or (the Wheal Laity north and the 
Wheal Laity south lodes) in general frem 10 to 15 fathoms : the 
displacement of the smaller vein is, however, much less considerable, 
and does not exceed six fathoms and a half. 

Ag^n, notwitlifltanding the Wheal Comfort lode and the Crou- 
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aouTM h»ve opposite inclinationB, tfaoj respeoUre'j' heavt the Wheal 
JLaity lodet in the same direction. 

At a depth of 110 fathoms, where the Wheal L^ity north lode is 
for some diatanoe anproductiTe, whilst the Wheal Laity south lode 
is rich in tin ore on both sides of the Orogt-courte, and for some 
fathoms both above and below the gallery (level), the Crosi-eourae 
consists of a rich vein of tin-ore for the whole interval (five fathoms) 
between the eastern portiont of the two lodes, as well as of a fine 
■naaii of the same ore at its contact with the western part of the 
Wheal Laity south lode. 

(3) At 130 fathoms deep the Wheal Laity south lode is also 
hsavad, but in an opposite direction, by a rein of granitic olaj (the 
Flwsan). T)uiJlucaLfi is not prolonged to either of the athwJWheal 
Laity veins ; nor, indeed, does it reach any other gallery (level) even 
on the same lode. 

(4) The Wheal Comfort lode and the Crosscourie have the same 
direction, but, as already observed, oppouite inclinations ; and are so 
situated that they come into contaot on the line of their dips at 
about 130 fathoms deep. From the point where tbey first touch 
each other they descend perpendicularly side by side for about three 
fathoms, each keeping the same - islatiTo position it had previously 
when separate (viz., the Cross-course on the west, and the Wheitl 
Comfort lod« on the eaut). At length, however, the lode cuts 
through the Cro$»-eouT»e. After this intersection, though they 
have changed sides, and their relative position is reversed, they still 
proceed together, but now take the line of the lod^s previous under- 
lie for several fathoms. When they separate the lode preserves its 
dip ; but the Crost-cour$e, though it resumes the previous direction 
of its inclination, dips eastward far more rapidly than before. It 
may, indeed, be generally observed, that a vein which has been dis- 
placed by another, whether the intersection he horizontal or vertical, 
makes (if I may be permitted the expression) an effort to resume its 
original course. 

(fl) The Wheal Latty lodet are intersected as well by the Wheal 
Comfort lode and the Gross-eouree, during their union, as by each 
of them when separate ; the union, however, has little or no influence 
on the extent of the heave. 

Many details of local, and some, indeed, of general interest, 
scarcely need be mentioned here, as this paper may be deemed sup- 
plementary to my remarks on the Saint Ives District ;* and espe- 
cially to a description of a similar interesting formation at the St 
Jvea GontoUdattd Mines, which has already appeared in the Trans- 
actions of the Royal Geological Society of Cornwall.t 

A small stream bsuesfrom the Wheal Laity north lode at 160 
fathiHUS deep, having a temperature of 71° i whilst that of the water 

* Vol. v., p. 16. t Wwn, p. 31. 
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discbuged b; the pump at tlie adit (46 iathomB from the a xaSM t j ii 
only 63° 6'." 
The Orchard, Peniance, 0«t. 16, 1861. 



Arctic Natural History. 

The following intereBting Btatetnents illuBtrafiTe of Arctic 
Natural History we select for the infbrmatioQ of our 
readers. 

1. Camt of Jntetue Tkirtt in Arctic Begiont. 2. Tkicknets of 
the Arctic lee. 3. Warmth of Snow Burrowt. 4. Snow a bad 
Conductor of Sound. 5. The breaking up of an Arctic Iceberg. 
6. Befrigerating Power of leebergi. 7- The droppings of Eider 
Ducks. 8. Arctic Minute Animal and Vegetable Forms, and 
Colour of the Sea, 9. On the Flesh of Little Auks and Eotges, 
and Sea-Fowl generally. 10. Bed Snow. 11. On the Colour- 
ing Matter of Marine Alga^ty Dr Dickie. 12. Nostoc Areti- 
cum, by Dr Dickie. 13. On the Magnitude of Arctic Glwxets 
and their advance towards and their terviination in the Sea. 
14. Jee and Sea-Water Coloured by the Diatomactm, 

1. Cauee of Intense Thirst in Arctic Begions. 
After saying farewell to Mr Mecham aud his party Mr 
Stewart returned to the ships in Assistance Bay, where be 
arrived in the evening a little fatigued, having auSered as 
uBual from excruciating thirst. I helieve the true cause of 
such intense thirst is the extreme dryness of the air when 
the temperature is low. In this state it abstracts a large 
amount of moisture from the human body. The soft and 
extensive surface which the lungs expose, twenty-five times 
or oftener every minute, to nearly two hundred cubic inches 
of dry air, must yield a quantity of vapour which one can 
Jiardly spare with impunity. The human skin, throughout 
its whole extent, even where it is brought to the hardness of 
horn, as well as the softest and most delicate parts, is con- 
tinually exhaling vapour, and this exhalation creates in due 
proportion a demand for water. Let a person but examine 

* ObseTYations on the temperature of other parte of tbe FromdMne Mintt are 
recorded in the Socletj't Transactions, vol. v., p. 800. ,-. , 
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the inside of his boots after a walk in the open air at a low 
temperature, and the accumnlatJon of condensed vapour which 
he finds there will convince him of the active state of the 
akin. I often found my stockings adhering to the soles of 
my Kilhy'a hoots after a walk of a few hours. The hoar frost 
and snow which they contained could not have heen there by 
any other means except exhalation from the skin. — (Sutker- 
land's Journal of Captain Penny's Voyage to Wellington 
Channel, in 1850-51, vol. i., p. 404.) 

2. Thickness of the Ice. 
The ships were hy this time almost completely banked up 
with bhow, and a gangway of the same material with two 
parapet walls sloped gradually from the door in the awning 
to the surface of the ice. The dogs were now located on the 
ice in a. little snow house at the ship's bow, with a quantity 
of straw between them and tb^fcold and soft ice beneath. 
The ice in the harbour was upwards of 2 feet thick. Since 
the 26th of September, when it was 10 or 11 inches, it in- 
creased at the rate of half-an-inch per day. The ice on Kate 
Austin Lake presented the same thickness with that in the 
harbour, although it was 7 or 8 inches thick when the harbour 
was one continuous sheet of water. This may appear rather 
strange, seeing that fresh water freezes at a higher tempera- 
ture than sea water ; but it may be proper to observe that 
sea water ice, from the saline matter which it contains, will 
probably conduct the heat faster from the water underneath 
than fresh water ice, and also, that the saline matter, reduced 
to a low temperature at the surface, sinks while the water is 
congealing, and cools the stratum into which it descends. 
The lakes a little beyond the beach, to which allusion has 
been made already, were frozen to the bottom, although the 
depth of some of them was more than 2 feet. This is pro- 
bably owing to the proximity of the ice on the surface with 
the bottom, which must conduct the heat away from the water 
laterally, in addition to the action of the air at the surface. 
It is not improbable that in the centre of Kate Austin Lake 
the bottom does not present ice even after the winter has de- 
voted itself to the extension of the ice from the sides tcmarda 
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tlie centre. Here, then, we would find a perforation in the 
frozen crust which envelops the earth's sorface in this high 
latitude. Were it not so, it is highly improhahle that the sal- 
mon conld exist hetween two ices. — {Sutkerlandt Journal^ 

3. Warmth of Snow-Burrows. 

Captain Fenny snggested the idea of ascertaining what 
amount of warmth and comfort could be attained in a close 
hurrow in the snow. In November, a single individual raised 
the temperature of one irom 4°, that of the air at the time, to 
+ 20° in about twenty minutes ; but the heat of the snow 
and the ice must have been much greater than it was at this 
time- Two burrows, each six and a-half feet long, and two 
and a-half feet wide, were excavated about six inches above 
tiie level of the blue ice, in a wreath which had accumulated 
during an easterly gale. There was a thickness of at least 
four feet above each frou^the surface of the snow down- 
wards ; and the entrances fflio both were made bo as to shut 
very closely. A thermometer inclosed in one of them for 
four hours rose to — 2'', the temperature of the external air 
at the time being — 29". Two persons, the capacities of 
whose lungs were represented by 240 and 210, were inclosed 
in them for an hour and a quarter, at the end of which time 
the temperature had risen from — 28°, that of the air, to 
+ 3° and — Z" respectively ; the person with the most ca- 
pacious lungs raising it seven degrees higher than the other. 
To Bay the most of the burrows, they were not warm i and 
closed up in them, as the two persons were, an idea of being 
buried alive was continually uppermost in their minds. How- 
ever, there is no doubt, bad our circumstances demanded it, 
we should have overcome this idea, and have appreciated the 
comforts of burrowing in preference to sleeping in the open 
air. 

4. Snow a had conductor of Sound. 

While inclosed in the burrows, the two persons kept up a 
conversation through the partition of dense snow that inter- 
vened between them. They had to bawl loudly to one an- 
other, although the thickness of the partition did not exceed 
a foot ; and when they were spoken to through the doorway, 
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-which was securely closed also with firm snow, one had to 
call out in quite a stentoriaB voice before a reply co»ild be 
obtained. The thickness of the slab of snow which closed 
the doorway was not above nine inches. This is at once a 
proof of the bad conductor of sound we have in snow. Ifc is 
very probable that the property of conducting sound dimi- 
nishes with the density &om ice down to the softest snow. — 
{Sutherland 8 Journal.) 

5. The Breaking up of an Iceberg. 

When an immense iceberg begins to tumble to pieces 
and change its position in the water, the sight is really 
grand, — perhaps one that can vie with an earthquake. 
Masses inconceivably great, four times the size of St 
Paul's Cathedral, or "Westminster Abbey, are submerged 
in the still blue water to appear again at the surface, 
rolling and heaving gigantically in the swelling waves. 
Volumes of spray rise like clouds of white vapour into the 
air all round, and shut out the beholder irom a scene 
too sacred for eyes not immortal. The sound that is 
emitted is not second to terrific peals of thunder, or the dis- 
charge of whole parks of artillery. The sea, smooth and 
tranquil, is aroused, and oscillations travel ten or twelve 
miles in every direction ; and if ice should cover its surface 
in one entire sheet, it becomes broken np into detached 
pieces, in the same manner as if the swell of an extensive 
sea or ocean had reached it ; and before a quiracent state is 
assumed, probably two or three lai^e icebergs occupy its 
place, the tops of some of which may be at an elevation of 
upwards of two hundred feet, having, in the course of the 
revolution, turned up the blue mud from the bottom at a 
depth of two to three hundred fathoms. 

6. Refrigerating power of Icebergs. 

When we lost sight of this iceberg, or, I should rather 
nay, of its ruins, a state of perfect rest had not been ac- 
quired. One half of it had but turned over upon its side, 
so that the pinnacled top had become the one side, while 
the bottom had become the other ; and the other half ap- 
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peored to huve been redaced to three or foar smaller mas- 
ses, OD the smooth parts of which maddy spots were dia- 
fJnctl; visihle. 

When such immense qnanUties of ice are fioating abont 
in and on the sea in Baffin's Bay, one need not wonder at 
the low temperature of the water. We very rarely had it 
above 32°, and at that degree it woald hardly effect a per- 
ceptible change npon the icebergs, althoagh certainly it 
might dissolve the floating ice of the sea water. The tower- 
ing ice-bergs, over which the water exercises so little control 
in this latitude, are the store-houses of cold, carrying it into 
the depths of the ocean, and there concealing it from the 
searching rays of the saa.—^SiUherlancCe Journal.) 

7. The Droppings of Eider Ducka. 
The droppings of so many large birds accumulating for 
thousands of years would soon raise an island to a consider- 
able height above its original leveL This happened on several 
islands on the coasts of Africa and South Amenca ; but I do 
not believe it has ever been found extending to any great 
distance into the temperate zones, especiany the zones of con- 
stant precipitation of rain, although aea-fowl are sufficiently 
abundant in those parts to produce it in very large quantities. 
There is little doubt this is owing to its being washed away 
by rains or melting snow; or it may be owing to vegetation, 
by which it becomes dissipated into the atmosphere, or con- 
verted into a thin coating of brown mould on the rock, in 
which grasses and other plants bike root and flourish luxuri- 
antly, affording shelter to myriads of flies and their enemies, 
the spiders, even on and beyond the 74° of north latitude. At 
the distance we were from the island with the ships the loju- 
risnt vegetation could be clearly discerned, and in that re- 
spect it was in tbe most striking contrast with the rugged and 
bleak-looking land on both sides of the bay. — {^Sutherlart^g 
Joumal.y 

8. Arctic Minute Animal and Vegetable Forms and 

Colour of the Sea. 

Wherever the ice had been very much decayed a dirty 
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brownUh slimy substance was observed floating id loose _/&x;- 
CTtli amongst it, in the surface of the water. The naked eye 
could detect in it no structure whatever ; but on viewing a 
drop of it through a microscope which magnified about two 
hundred and fifty diameters, it was found teeming with ani- 
mal life, and minute vegetable forms of very great beauty. 
I^ow would have been the time to perpetuate them with the 
pencil and chalk, but unfortunately I could only consign them 
to the bottle, with the expectation that their delicate silicious 
shells would retain their forma until our arrival in England. 
No one can conceive the vast numbers of these infusorial ani- 
malcules in the polar seas. Varying in size from g^Jg to i^g 
of an inch, a single cubic inch will contain perhaps four or 
five hundred millions of individuals, each fiirniahed with per- 
fect instruments of progression. In some of them I could see 
the cilia in rapid motion, while, to use the words of ProfesBor 
Jones, " they were swimming about with great activity, avoid- 
ing each other as they passed in their rapid dance, and evi- 
dently directing their motions with wonderful precision and 
accuracy."* In others no cilia could be detected; butasthey 
too were seen in motion, although not so often as the others, 
there is no doubt that they also possess similar delicately 
constituted organs. A beautiful sieve-like diatoma was very 
abundant ; but the shells which are silicious were broken very 
readily. They resemble the Coscinodiscua minor of Kutzing. 
Colour of the Sea. — I do not think that these infusoria can 
be included in the forms of animal life, described by Oaptain 
Scoresby, under the comprehensive genus Medusa, which is 
very abundant in the Greenland seas visited by that most dis- 
tinguished arctic voyager ; nor does there appear to be the 
slightest resemblance between them, except that both are of 
very minute size. He says that the sea is sometimes of an 
olive-green or grass-green colour. This is not at all peculiar 
to the still bays in Davis Strait, where the infusoria are so 
abundant. This phenomenon applies to the sea generally for 
many leagues or even degrees, and is not confined to the sur- 
face only ; neither is it essential to that condition that there be 

• A General OutUne of the Animal Kingdom, by T. R. Jonea, F.Z.S., 1811. 
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ice. In Daris Strait the infusoria are geDerall; foand most 
abundant where there is ice never extending aborea fev inches, 
at most a foot, beneath the water ; and when the ice disappears 
for the season, the brown slimy substance is rolled into rounded 
pellicles by the rippling of the water, retires Irom the surface^ 
and ultimately sinks completely out of view, having never 
tinged the water in the slightest degree, except when it gave 
the decaying ice a dirt; appearance. It is a well known fact, 
however, that Entomostraca, Acalephce, and Pteropodoua 
molkuca, in great abundance and of various sizes, from ^ 
to iV (>f *n inch in diameter np to half a foot or more, cannot 
fail to change the colour of the ftoa in a remarkable manner. 
— (SutharloTid^B Journal.) 



9. On the Flesh of little Auhe or Rotget and Sca'Fowl 
generally. 

Immense flocks of rotgea were continually seen flying 
north or south according to the direction of the wind. They 
generally fly against the wind where they are sure to find 
open water. Their flight is invariably high over a tract of 
ice presenting no lanes or pools of water te receive them. In 
consequence of the closeness of the ice aroond the ships our 
sport among them was not very extensive. Captain Stewart, 
on one occasion, travelled a few miles to a large angular open- 
ing where they were very abundant, and succeeded in shoot- 
ing a great number. He brought down twenty to thirty 
at every shot. The rotge is excellent eating and is highly 
prized by every taste. I have heard the eider duck and the 
long-tailed duck, and even the loon, denounced by persons 
whose tastes were really fastidious, but I never heard a word 
agunst the little auk. Its flesh, and that of sea-fowl gene- 
rally in the Arctic Regions, improves very much by keeping 
for a few weeks after being shot ; indeed it is not oncommon 
to use them after they have been three months hanging to the 
booms around the ship's quarter. — (Sutherland's Journal.) 
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10. Red Snow. 



The surface of the glaciers was of a dirty colour, but there 
were no morainea. It appeared to he owing to fine dust and 
Band blown from the adjacent laud, or carried hy small rills 
of water from the sides of the valley. Where there were 
patches of Bnow on the land a cloae examination would dis- 
cover more than the dirty colour, which was also present, a 
tinge of dirty red, which, in suitable localities, applied also 
to the glaciers. This is owing to a minute plant which has 
excited great interest, and has been most carefully described 
by many diBtinguished botanists, under the popular name of 
the red snow (Protococcus nivalis). From what- Mr Petersen 
told me, after he had visited the famous localities where it is 
said to extend to depth of 12 feet, and also from the replies 
of the natives to questions upon the same subject, there ap- 
pears to be no reason for any other opinion than this, that it 
is a foreign body among snow or ice, which it can only find 
access to by being carried, either by the water of the pools 
in which it grows after they begin to overflow by inBux of 
water from snow melting at higher elevations, or by the wind 
a^r the water has left it dry upon the rock. There does not 
appear to be any objection to the idea that this plant may 
grow upon stones and sand on the surface of a glacier, pro- 
vided that there be water covering them ; nor to the supposi- 
tion that a part of an increasing glacier may become impreg- 
nated with it by being carried from some neighbouring lo- 
cality by the wind. Although the red snow appears as red as 
blood when viewed with ahigh magnifying power, among the 
SHOW, along with probably abundance of other adventitious 
substances, it fails to exhibit its real colour, and rarely does 
more than impart a dirty appearance. It would prove highly 
interesting to examine whether the circumstances under which 
it is developed in the Alps and in the Arctic Regions are the 
same.* — {^Sutherland's Journal.) 

11. On the Colouring Matter of Marine A IgcE. By Dr Dickie. 
It may be worthy of remark here that the colouring matter 

* Agmaiz Etndea, chap. v. ; Travels in the Alpi, by Prof. Porbe*. ch^. ii. 
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of ice in the Arctic Regions BometimcB consists of the remuns 
of algse, eitlier in a state of decompositios or reduced to a 
pulp by the abrading action of drifting bergB, &c. ; such at 
least was the nature of specimens examined by me several 
years ago. 

In conclusion, it may be observed how few species there 
are of the olive-coloured and red algse ; such as are recorded 
may be considered as fairly representing these plants in the 
parts visited by the Expedition. The number of littoral species 
in such regions must be few, or in many places altogetiier 
absent ; the continual abrading influence of bergs and pack 
ice would effectually prevent tbeir growth. 

In the thinning out of algte in such latitudes, it is a point 
of interest to ascertain what genera and species resist longest 
the influence of conditions inimical to the development of 
vegetable organisms. Only five of the olive-coloured aeries 
are recorded here, four of which are British ; the fifth, viz., 
the Agarum, being exclusively an American form. Of the 
red series there are only three ; one of them, the Polysiphonia, 
being a common species in Britain, the Dumontia ia on 
American form, the third, new. 

The green Algte are better represented, six being maHne, 
and fourteen from fresh water or moist places on land, con- 
firming the opinions entertained respecting the more general 
diffusion of the green than of the olive and red. Of the 
twenty enumerated, about a third are British. 

Of Desmidtese, only three were detected in Dr Sutherland's 
collection, two of which are British, and the Arthrodesmus 
has been found in France and Gerqiany. 

The Diatomaceee, as might have been expected, are numer- 
ous. Their importance in reference to the existence of ani- 
mal life in high latitudes has been already alluded to ; an 
importance out of proportion to their size, the generality of 
tbem being so minute that their presence can only be detected 
by the microscope ; or rather, it may be remarked, that their 
minuteness renders them important, since they are readily 
conveyed to the digestive organs of mollusca by currents pro- 
duced by the numerous cilia on the mantle and ^ils of these 
animals. By a wise arrangement their numbers compensate 
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fop their Bmall size. The cUmate is so unfavourable that 
gigantic algffi, such as occur in more favoured regions, can- 
not exist; the iJrganistns in question, the representatives of 
the individual cells of which the larger species are composed, 
supply their place, and the siliceous matter which they have 
the power of separating from the medium in which they live, 
renders them better fitted to resist the iojurieB to which they 
are exposed. — (Sutherlantts Journal) 

12. Noatoc ArcUcum, Berk. By Dr DiOKlB. 

This species has been recently described by the Bev. M. J. 
Berkeley, in a paper read before the Linnean Society. He 
refers it to Hormosiphon, expressing a doubt whether the 
latter genus is anything but a young or abnormal state of 
Nostoc. It appears to grow in great profusion In the loca- 
lities where it occurs, and Dr Sutherland communicates the 
following notes respecting it :— 

" It grows upon the soft and almost boggy slopes around 
Assistance Bay ; and when these slopes become frozen, at 
the close of the season, the plant lying upon the surface in 
irregularly plicated masses becomes loosened, and if it is not 
at once covered with snow, which is not always the case, the 
wind carries it about in all directions. Sometimes it is blown 
oat to the sea, where one can pick it up on the surface of 
the ice, over a depth of probably one hundred fathoms. It 
ha3 been found at a distance of two miles from the land, 
where the wind had carried it. Each little particle lay in a 
small depression in the snow, upon the ice : this tendency to 
sink commenced early in June, owing to the action of the 
sun. At this distance from the land it was infested witi 
Podurse ; and I accounted for this fact by presuming that the 
insects of the previous year had deposited their ova in the 
plant upon the land, where, also, the same species could be 
seen in myriads upon the little purling rivulets, at the sides 
of which the Nostoc was very abundant." 

Dr Sutherland found this plant to be edible, and superior to 
the Tripe de Koche, in connection with which it may be wor- 
thy of remark here, that Nostoc edule (Berk. <fc Mont.) is 
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need aa food in China. — {Sutherland' e Journal of CapUiin 
Fennxfa Voyage to Wellington Channel.) 



13. On (Ac Magnitude of Aretie Glaciers — and (Aeir advance 
towards and termination in the Sea- 

To the eastward of Cape Hay, we obaerved a glacier, of 
not very large size, enteriog the sea from a valley, through 
which it could be traced until it was lost among the rugged, 
Bharp-pointed, and bleak-looking, almost inacceBsible heights, 
on both sides. The main valley appeared to be entered by 
smaller ones, which also contained ice ; some of them entered 
at right angles, while others seemed to be a sort of division 
of the main one into smaller branches. The edge of the 
glacier protruded into the sea considerably beyond the coast 
line, and it looked as if an iceberg was to be detached very 
soon, — the water marked its sides with lines corresponding 
with the high and low water marks ; and in this respect 
there was a striking resemblance with what we had often 
observed, on the sides of icebergs, on the eastern shore of 
Davis Straits, which had taken a firm lodgment on the bot- 
tom daring very high tides. The protruding edge was quite 
perpendicular, just as it had been left by the last iceberg that 
had floated away from it, and it rose to a height of forty to 
fifty feet above the water ; this would give the part under 
water about three hundred and fifty or four hundred feet. 
In many parts of its surface the glacier was very dirty, and 
masses of rock could he seen resting upon it, but there ap- 
peared to be very little order in their arrangement, except 
that, about the middle, the larger fragments followed the 
direction of the valley ; and at the west side, there seemed 
to be a collection of a dark colour and muddy consistence, 
which also followed the direction of the valley, but gradually 
thinned away as it ascended ; while the east side was per- 
fectly white irom the very edge, until it was lost sight of in 
the distance. From the appearance of the mud, I had no 
other idea than that it had been brought down by water in a 
running stream, which must have made its escape into the 
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sea over tlie edge of the gl&cier. To the eaatwafd of thu 
glacier (here ia a second, which appeared to be a little higher, 
where it entered the water, than the former, and it was also 
of greater breadth. The surface was quite white, and did not 
appear to have a single fragment of rock upon it ; the night, 
however, was coming on, and this precluded a sufficiently 
correct view to enable one to make out the presence or entire 
absence of foreiga bodies. These two glaciers, although 
extending to the bottom at a depth of sixty to seventy fa- 
thoms, appear in very humble contrast beside the towering 
cubes which escape annually, through the deep valleys, from 
the immease glacier range of the Greenland continent into 
Davis Straits, and which in some cases (Claushaven, lat. 69°) 
rise to a height of nearly three hundred feet, and raise mo- 
raines at the bottom, at the depth of the same number of 
fathoms. — (Sutherland'e Journal of Captain Penny's Voy- 
age to Wellington Channel-} 

14. Ice and Sea-Water Coloured hy the Diatomacece. 

At my request, made previous to the departure of the 
expedition, Dr Sutherland paid special attention to the 
colouring matters of ice and sea-water ; samples of such 
from different localities were carefttHy collected and forwarded 
for my inspection. They were found to consist almost solely 
of Diatomacete ; and in some instances fresh water forma 
were detected, though rather sparingly, intermixed with 
others exclusively marine. This is not surprising when we 
consider the copious discharges of fresh water from the land, 
occasioned by the melting of snow and ice during the brief 



The contents of the alimentary canal of examples of Leda, 
Kucula, and Crenella, dredged in Assistance Bay, consisted 
of mad in a fine state of division, including also numerous 
Diatomacece identical with those colouring the ice and the 
water. 

Though not a new fact, it is one of some interest in rela- 
tion to the existence of animal life in those high latitudes. 
Where XHatomaceee abound, certain Mollusoa obtain gnre 
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BupplieB of food ; these in turn are the prey of fishes ; these 
last coDtribate to the support of sea mammalia and birds. 

After bestowing considerable pains on this family, still I 
cannot write with full confidence regarding some of the 
species. Improvements in high powers of the microscope 
reveal the necessity of paying greater attention to the minute 
markings of the surface in addition to mere external form. 
The recent investigations of the Rev. W, Smith, in reference 
to such characters of British species, shew the importance of 
this, and in some measure detract from the general value of 
Professor Eutzing's useful work, the only one on the subject 
to which I have access here. — (Sutherland'^ Journal.) 



On an Improvement in Sikea' Self-Registering Thermometer. 
By Richard Adie, Esq., Liverpool, Communicated by the 
Author. (With a Plate.) 

The want of a self-registering thermometer, easily kept 
in working order, is still felt among a portion of the pub- 
lic. The instrument invented by Dr Rutherford is ex- 
cellent so long as it remains in the hands of parties con- 
nected with observatories, who from their daily practice be- 
come skilful in the use of delicate instroments. A proof of 
this is, that Rutherford's thermometers may be often seen 
at observatories in good order after many years' constant nae ; 
but when transferred from thence to the hall, the parsonage, 
or the farm ofQces, several sources of derangement soon be- 
come manifest, which those usually in charge of registers ia 
these places cannot control ; bence a very general feeling 
of disfavour has of late years been shewn towards this form 
of registering thermometers. 

The self-registering thermometer invented by Sikes has 
been long before the public, enjoying a variable degree of 
favour. In works on meteorology it is described without 
a notice, however, of a source of error in its readings, to 
which it is my wish in the present communication to call 
attention, and to suggest a remedy- The instrument, as at 
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present made by the London glass-blowers, works without 
much liability to derangement, after it has been safely sus- 
pended in the place intended for its reception. The annexed 
diagram is given in order to explain the principle on which 
Sikes' self-registering thermometer is constructed : Briefly it 
may be styled a spirit-thermometer, with a prolonged stem 
ending in an inverted mercurial syphon, the two surfaces of 
ihe mercury syphon working small indexes which register 
the temperature. 

a a, is the thermometer bulb filled with alcohol. 

b b, the thermometer stem. 

eedde, a prolongation of the thermometer stem. 

eccc, the portion of the prolonged stem filled with mercury. 

dd, further prolongation of the stem filled with alcohol. 

e, a small bulb at the top filled with air or vapour of alcohol. 

//, two small indexes worked by the mercurial surfaces. 

The eiTor in the indications of the instrument which I have 
alluded to, arises in periods of extreme variations of tempera- 
ture- It is occasioned by the great difl'erence in the specific 
gravities of mercury and of alcoholt and also from the mer- 
cury not adhering to the tube as the alcohol does. In iroaty 
weather the mercury on the side b b stands highest, but in 
warm weather the side dd m the higher ; the difference in 
level often amounts to a hydrostatic pressure equal to one 
pound per superficial inch. The part of the syphon occupied 
by the mercnry is coated with a film of alcohol, which connects 
the alcohol of the thermometer a abb, with the alcohol in the 
part d d. Now when there is a difierence of pressure in the 
arms of the mercurial syphon, alcohol passes slowly by a ca^ 
pillary process from the one side of the syphon to the other, 
to restore the equilibrium of the mercury, and in doing so 
destroys the accuracy of the instrument; for it is necessary 
that the quantity of alcohol in the thermometric part aab b, 
should be constant- This is thefault of Sikes' registering ther- 
mometer; in practise, both sides of the mercury exhibit the 
same reading, yet when a mercurial thermometer is sus- 
pended beside it, the indication is found 7 to 10 degrees 
wrong. For this great error, there is no direct remedy, but 
the following addition is a ready mode of making the instra- 
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ment efficient by ehewing at all times wliat the deraiif^ment 
fUDonnts to. Before Bealtng the eod of the bulb a a, I propose 
to insert a delicate meroaiial thermometer on an ivory scale 
ffffff Biroilar to the (me inserted in the bulb and stem of 
Daniel's hygrometer. The reading of this inside tiiermome- 
ter will be a check on the error arising Irom the transfer of 
alcohol from side to side of the syphon, and when the regis- 
ter differs from the inside mercurial thermometer reading the 
difference must be used to correct the register. WiUi a 
Sikes' thermometer thus coostnicted and placed in the open 
air, it will soon be seen how variable the differences between 
the register and the enclosed thermometer ore, in conse- 
quence of the alcohol passing from side to side of the syphon 
to restore the equilibrium. Indoors, where the range of 
temperature is small, the differences will be much less. 

In conclading, it may he well to mention another sonrce of 
variation between the readings of a mercurial and of a spirit 
thermometer, which for registers requires to be guarded 
against. It is the action of light on the opaque mercury and 
the transparent alcohol : the light increases the temperature 
of the opaque body more than that of the transparent one ; 
consequently in a bright day, a mercurial tiiermometer gives 
a higher reading than one of alcohol does, and to obtain from 
them corresponding results the light mnat be excluded. On 
the mercury thermometer in the bulb of Sikes' thermometer 
the effect of the light will be nearly prevented by the alcohol 
in contact with the mercurial bnlb ; so that in this proposed 
construction, in a bright light the mercury and spirit wUl 
read closely together, both standing lower than a detached 
mercurial thermometer. 



Memoir of the late Dr Thomas Thomson, F.R.S., M.W.S., 
Sfc, Professor of Chemistry in the College of Glasgow. 
Communicated by his relative, Dr R. Duudas Thomson. 

[Having laid before our readers Gastav Rose's complete 
biography of Professor Berzelins, it is now onr duty to com- 
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muoicate, for their information, a Memoir of his celebrated 
contemporary and rival, the late Dr Thomas Thomson.*] 

Thomas Thomsoh, M.D., F.R.S., Rejpoa Professor of Che- 
mistry in the Unirersity of 61a^i;ow, was tiie seventh child 
and youngest son of John Thomson and Elizabeth Ewiui, 
and was bom at Crieff on the 12th April 1773. He was first 
educated at the parish school of Crieff, and was sent, in 1786, 
in bis thirteenth year, for two years, by the advice of his 
brother and of his ancle, the Rev. John Ewan, minister 
of ^e parish of Whittingham, in East Lothian, a man of 
some independent means, to the bui^h school of Stirling, 
at that time presided over by Dr Doig, the distingutahed 
anthor of the " Letters on the Savage State." Here he ac- 
quired a thorough classical education, the benefits of which 
have been so signally manifested in his numerouB improve- 
ments of chemical nomenclature now generally adopted in 
the science. In consequence of having written a Latin Ho- 
ratian poem of considerable merit, his uncle was recom- 
mended by Principal M'Cormaek of St Andrews to advise 
that he should try for a bursary at that University, which 
was open to public competition. He accordingly went, in 
1788, to that school of learning, which has produced among 
its celebrated scientific students in our own day, a Playfair, 
an Ivory, and a Leslie, ha., and, having stood an examina- 
tion, carried the scholarship, which entitled him to board and 
lodging at the University for three years. In 1790 he came 
to Edinburgh, and became tutor in the family of Mr Kerr, of 
Blackshiels, one of his pupils being afterwards well known 
in connection with the bank of Leith. At the end of 1791, 
being desirous of studying medicine, he came to Edinburgh, 
and resided with bis elder brother, now the Rev. James 
Thomson, D.D., minister of the pariah of Eccles, one of the 
fathers of the Church of Scotland, the author of many arti- 
cles in the " Encycloptedia," and of a recent work on the 
Grospel by St Luke, who survives, and had succeeded the 

* The confllcUog statementa made b; Beczeliusand Tbomson me.j give rise 
to explBiiBtioTtB from ihe friaode of the II Instriona and dietlDgitished philoso- 
phers Ed. ofEdin. Sew Phil. Jmmid. 
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Ute Bishop Walker aa colleague to Dr (afterwards Bishop) 
Gleig, father of the present eminent Inspector of Army Eda- 
cation, in the editorship of the " Encyclopedia Britannica-*' 
It was in the session of 1795-96 that Br Thomson attended 
the lectures of the celebrated Dr Black, of whom he always 
spoke in terms of the utmost veneration and of gratitude for 
those invaluable instructions which first awoke the latent 
taste for the science of which he was destined to become so 
bright an omamont. In this session be wrote the article 
" Sea " for the " Encyclopsedia," In November 1796, he suc- 
ceeded his brother in the editorship of the Supplement to the 
third edition of the " Encyclopedia," and remained in this 
position till 1800. It was during this period that he drew 
up the first outline of bis " System of Chemistry," which 
appeared in the Supplement to the " Encyclopsedia," under 
the articles Chemistry, Mineralogy, Vegetable Substances, 
Animal Substances, and Dyeing Substances. These all ap- 
peared before the 10th December 1800, when the preface 
was published, in which it is stated, by Dr Gleig, of the 
author " of these beautiful articles, a man of like principles 
with Dr Robison, it is needless to say anything, since the 
public seems to be fully satisfied that they prove their author 
eminently qualified to teach the science of chemistry." From 
this authority we infer that it was during the winter session 
of 1800-1 he first gave a chemical course. Hence, he ap- 
pears to have been before the public as a lecturer for the 
long period of fifty-two ^'ears, and, as he used lately to say, 
he believed he lived to be the oldest teacher in Europe. 

1. It was in the article Mineralogy, written abcnit 1798, that 
he first introduced the use of symbols into chemical science, 
universally acknowledged to be one of the most valuable im- 
provements in modem times. In this article he arranges 
minerals into genera, according to their composition. Thus 
his first genus is A, or alumina, under which are two species, 
topaz and corundum, in accordance with the analyses of the 
day. The second genus is A M C, comprising spinell, which, 
according to Vanquelin, contiuned alumina, magnesia, and 
chrome iron. The fourth genus is S, including the varieties 
of silica or quartz. The eighth genus is SAG, or silica, 
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iJamiDR, aod gludna, including the emerald or beryl ; and 
thus hfl proceeds thronghout. In the editions of his " Sys- 
tem," the first of which (a development of the original article 
in the £ncyclopEedi&) was pnblished in 1802, he continued 
the some arrajigement and symbols, and was thus not only 
the originator of symbolic nomenclatare in modem chemistry, 
bnt waa the first chemist to bring mineralogy systematically 
within the domain of that science. In the third edition of 
bis " System," published in 1807, in illustrating the atomic 
theory of Dalton, and in his article on oxalic acid, in the 
Philosophical Transactions for 1808, he freely naes symbols. 
Berzelius, who appeared some years later on the chemical 
stage, being Dr Thomson's junior by five years, published a 
work in 1814, in Swedish, in which he adopted the system 
of symbols used by Dr Thomson, with some modifications, 
(the introduction of Latin initials in certain cases,) but 
he strictly "followed the rules for this purpose given by 
Thomson in his ' System of Chemistry,' " (och akall dervid 
f<5lga en enledning som Tbomson gifvit i sin kemiaka hand- 
bok.) The work in which this passage occurs, entitled " For- 
abk att genom anvandandet af deu elecktrokemiska theorien, 
&c., grundl^ga fbr mineral ogier," af J. Jacob Berzelius, 
Stockfaohn, 1814, p. 18, was sent by Serzelius to Dr Thom- 
son, in the same year, with a request, in a letter which is 
still extant, that he would endeavour to procure a translator 
for it. Dr Thomson applied to Dr Marcet and others with- 
out success ; but at last prevailed on his learned friend, John 
Black, Esq., who so ably conducted the " Morning Chronicle" 
for many years, to undertake the task. Dr Thomson gradu- 
ated to 1799. 2. He continued to lecture in Edinburgh till 
about 1811, and during that time opened a laboratory for 
pupils, the first of the kind it is believed in Great Britain. 
Among those who worked in his laboratory were Dr Henry 
of Manchester, a chemist for whom he had always the 
greatest regard, who had visited Edinburgh for the purpose . 
of graduation, and who there made many of his esperiments 
on the analysis of the constituents of coal gas. 3. During 
this period, likewise, Dr Tbomson made hb important inves- 
tigations for Government on the malt and distillation ques- 
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tioDS, which laid the basis of the Scottish legislation on 
exdse, and rendered him in after-life the arbitrator in many 
important revenue cases. 4. He likewise invented his sac- 
charometer, which is still used by the Scottish excise under 
the title of Allan's saccharometer. 5. In 1807, he first 
introdnoed to the notice of the world, in the third edition of 
his " System," Daltoa's views of the atomic theory, which 
had been privately commonicated to him in 1804. He did 
not confine his remarks to mere details, but made many 
important new deductions, and by his clear, perspicuous, 
and transparent style, rendered the new theory soon univer- 
sally known and appreciated. Had liichter possessed such a 
fHend as Thomson, the atomic theory of Calton would have 
long been previously fully discovered, and attributed to Rich- 
ter. In his papers on this theory, which occupied much of 
his thoughts, irom the mathematical precision which it pro- 
mised to impart to the science, we find numerous suggestions 
cautiously offered, which have often been subsequently exa- 
mined and confirmed, or developed in another direction. 
Thus, in August 1813, he states, that, according to the atomic 
numbers then determined, " an atom of phosphorus is ten 
tiroes as heavy as an atom of hydrogen. None of the other 
atoms appear to be multiples of -132 (the atom of hydrogen 
at that time adopted by chemists), so that if we pitch upon 
hydrogen for our unit, the weight of all the atoms will be 
ft-actional quantities, except that of phosphorus alone." It 
was undoubtedly this observation which caused Dr Front to 
make new inquiries, and to announce, in November 1815, the 
view that the relation of phosphoms as a multiple of hydro- 
gen, as detected by Thomson, may be general, connecting all 
other atomic weights with that unit, a view now generally 
adopted, and considered as a nearly demonstrated law. 

The existence of such mathematical relations Dr Thomson 
was continually in the habit of testing at the conclusion of 
his own researches, or in examining the experiments of 
others. Any peculiarity of character in a substance hitherto 
known, or in a newly -discovered body, he never failed to 
point oat in his " System ; " and innumerable instances have 
occurred, and might be mentioned if our space admitted, 
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where lucrative patents have resulted from a aimple atate- 
nent or foot-note, often original, on the part of the author. 
A fkct of this kind in the " Animal Chemistry'' led Mr Robert 
Pattison to hia ingenious patent inTeotion of lactarin, a pre- 
paration of casein from milk, for fixing ultramarine on cotton 
cloth ; and Dr Thomson's systematic plan of describing all 
tiie characters of bodies in detail led Henry Rose, of Berlin, 
to the discovery of nioHam and pelopium, two new metals. 
From the fragments of four imperfect crystals of certain 
tantalites, as the mineral dealers who sold them to him 
termed them, he was enabled to make some analyses, and to 
take a series of specific gravities, which he published in a 
p^ier " On the Minerals containing Columbium," in his ne- 
phew Dr R. D. Thomson's "Records of General Science," 
vol. iv., p. 407, in 1836. He found that these minerals pos- 
sessed an analogous constitution, but their specific gravity 
differs. He termed them, toreylite, columbite, tMitalite, and 
ferrotautalite. In making hia experiments, he expended all 
the material be possessed, and be had passed the great cli- 
macteric. Professor Rose, struck with tiie facts, examined 
the minerals upon a greater scale, and, after immense labour, 
shewed that not only colambic or tantalic acid was present 
in these minerals, but likewise two new acids, niobic and 
pelopic acids. Instances of this kind of contribution made 
by Dr Thomson to chemistry might be indefinitely particu- 
larised. About 1802 he invented the oxy-hydrogen blowpipe, 
in which he introduced the oxygen and hydrogen into one 
vessel, but the whole apparatus having blown up and nearly 
proved fatt^ to him, he placed the gases in separate gas- 
holders. His apparatus of this description has been annually 
exhibited in the Chemistry class of the College of Glasgow, and 
has been figured in DrR.B. Thomson's " School Chemistry." 
■ At that time be made many experiments on its powers of 
fusion, but as Dr Hare had invented an apparatus at the 
same time, and published his experiments, Dr Thomson did 
no more than exhibit the apparatus in his lectures. 7. In 
August 1804, in a paper on lead, he first published his new 
nomenclature of the oxides and acids, in which Latin and 
Greek numerals were made to denote the number of atoms 
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of oxygen in an oxide. He tlins introdnces thia importact 
invention, which has been almost uDiTerully adopted in the 
science : — " As colour ia a very ambiguoas criterion (or 
distingaiBhing metallic oxides, I have been accustomed for 
some time to denote the oxide with a minimum of oxygen, 
by prefixing the Greek ordinal number to the term oxide. 
Thus, protoxide of lead is lead united to a minimum of oxy- 
gen ; the oxide, with a maximum of oxygen, I call peroxide. 
Thus, brown oxide of lead is the peroxide of lead. I deno- 
minate the intermediate degrees of oxidizement by prefixing 
the Greek ordinals, 2d, 3d, 4th, &c. Thus, deutoxide is 
the second oxide of lead, tritoxide of cobalt the third oxide 
of cobalt, and so on." This paper was translated and pab- 
lished in France ; the nomenclature was speedily introduced 
into that country. But the improvements which he after- 
wards adopted, by denoting the exact nnmber of atoms of 
oxygen present by the Latin, and those of the base by the 
Greek numerals, and used in Great Britain, never super- 
seded, in that country, the original suggestion in the above 
note. 8. All these inventions were merely particular parts 
of a systematic arrangement adopted in his " System of 
Chemistry," a work which, if carefully examined with a 
philosophic eye, will be found to have produced beneficial 
results to chemical science similar to those which the systems 
of Ray, LinneeuB, and Juseieu effected for botany. In bis 
second edition, published in 1804, (the first large edition 
having been sold in less than ten months,) he divided the 
consideration of chemical bodies into — Sook I. Simple eub' 
stances .■ 1. Confinable bodies, including oxygen, simple com> 
bustibles, simple incombustibles, metals ; 2. Unconfioable 
bodies, comprising heat and light. Book II. Compound 
bodies : 1. Primary compounds ; 2. Secondary ccMnpounds, 
&c. It is most interesting to observe how his plan was ' 
developed with the progress of the science in the different 
editions. It is sufficient to say that it was generally con- 
sidered as a masterly arrangement, and used to be quoted 
by the Professor of Ixi^o in Edinburgh, as an admirable 
example of his analytic and synthetic methods. Previous to 
tlie publication of his " System" British chemists were oon- 
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tented with tranBlations from tiie French, and hence it was 
believed on the Continent tbat " Sritain pOBsessed scarcely a 
scientific chemist." That all his contemporaries viewed his 
plans as highly philosophic cannot be affirmed. There are 
some men who, having no mental powers of arrangement in 
themselvea, discover in a systematic treatise only a compila- 
tion possessing the generic characters of matter ; while 
those who can pry below the smface, on the other hand, 
know that the art of arranging is one of the most difficult 
tasks of the philosopher; that it requires a comprehensive- 
ness of mind, a clearness of judgment, and a patience of 
labour, which fall to the lot of a small number of the hmnan 
race. When we recollect that many of these remarkable 
views began to be devised by the self-taught chemist, in a 
narrow close in the High Street of Edinburgh, the author 
being in the receipt of a salary of £50 a year, from which he 
Bent £15 to his aged parents; when we contrast such a pic- 
ture witb the costly education and refined apparatus of the 
modem laboratory, it is impossible to avoid the inference 
that Britain has just lost a genius of no common order. 

One immediate result of the publication of his " System," 
was the appropriation of their due merit to respective dis- 
coverers, and especially to British chemists, who had been 
overlooked in the Continental treatises. It was the subject 
of our memoir who thus first imparted to us the true history 
of chemistry, and in doing so often gave offence to disap- 
pointed individuals ; bnt tiie honesty of his nature and bis 
unswerving love of truth never allowed him for a moment to 
sacrifice, even in his own case, the fact to the fallacy. 

Daring the first years of this century, he discovered many 
new compounds and minerals, as chloride of sulphur, allanite, 
sodalite, &c. ; bnt to give a list of the numerous salts which 
he first fiMToed and described during his onward career, 
would be difficult, as he scarcely ever treated of them in 
separate papers, but introduced them into tfae body of his 
" System" without any claim to their discovery. His exact 
mind was more directed towards accurate knowledge and 
principles than to novelties, merely for their own sake, al- 
though there is probably no chemist who has added so many 
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new bodies to the science. Hence mamy of hia diacoveries 
have been attributed to others, or rediscoTered over and over 
again ; as was the case with manjr of his chromium cpm- 
poonds — viz., chlorochromic acid, the two potash oxalates of 
chromiom, bichroniate of Mlver, potash chromate of magnesia, 
cbromate of chromiam, hTposalphurous acid (1817), and by- 
droaulphoFouB acid (1818), SgOg,^.,&c., all of which were ex- 
amined by him nearly a quarter of a century ago. The enume- 
ration of these and numerous other discoveries most be left to 
a more extended memoir, for which we understand there is a 
mass of matt«r having an important bearing on the science 
and literature of the country in the early part of the century. 
In 1810, Dr Thomson published his " Elemeuts of Che- 
mistry," in a single volume, his object being to Aimish an 
accurate outline of the actual state of the science. In 1812, 
he produced his " History of the Royal Society," a most im- 
portant work, as shewing the influence which that society 
produced on the progress of science. In August 1812, he 
made a tour iu Sweden, and published his observations in 
that country in the following year. It is still a valuable 
work, and contains a very complete view of the state of 
science and society in that country. In 1813, he went to Jjon- 
don, and started the " Annals of FhUosophy,*' a periodJciU 
which he continned to conduct till 1822, when the numerous 
calls upon his time in the discbarge of the duties of his chair 
at Glasgow compelled him to resign the editorship in favour 
of Mr Richard Phillips, one of his oldest iriends, who pre- 
deceased him by one year. The joomal was, in 1827, pur- 
chased by Mr Richard Taylor, and was merged in the " Phi- 
losophical Magazine." In 1817, he was appointed Lecturer 
on Chemistry in the University of Glasgow ; and, in 1818, 
at the instance of the late Duke of Montrose, Chancellor of 
that institution, the appointment was made a professorship, 
with a small salary, under the patronage of the Grown. As 
soon after his appointment as he was enabled to obtain a 
laboratory, he commenced his researches into the atomic 
constitution of chemical bodies, and produced an amount of 
unparalleled work in the whole range of the science, in 1825, 
by the publication of his " Attempt to Establish the First 
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PrincipleB of Chemistry by Experitneni," in two volumee. 
It contained " the result of many thouaand expeiiments, 
conducted with as much care and prectaioD as it was in fats 
power to employ." In this work he gives the specific gra- 
vities of all Vke important gases, ascertained by carefdl ex- 
periment. In these researches he had associated with him 
Mr Alezftoder Harvey as his assistant, a gentleman pos- 
sessed of high mechanical and intellectual talents, who has 
ainoe rieen to eminence as a valuable citizen and magistrate 
of his adopted city. The data thaa ascertained were often 
dispnted and attacked in strong but nnphilosc^hical terms, 
as they tended to supersede previous experimental deduc- 
tions ; but the excellent subsequent determinations of spe- 
cific gravitJes by Dumas, which were made at the request of 
Dr Thomson, after that distinguished chemist had visited 
him at Glasgow in 1840, fully substantiated the greater ac- 
curacy of Dr Thomson's numbers over those which preceded 
him, and in most cases furnished an identity of result. The 
atomic numbera given in his " First Principles" as the result 
of his labours, were the means of a vast number of experi- 
ments made by himself and pupils, the data of which still 
exist in his series of note-books. They all tended to the re- 
Bult that the atomic weights of bodies are multiples by a 
whole number of the atomic weight of hydrogen, a canon 
confirmed to a great extent by the recent experiments of 
French and German chemists, and which he himself was the 
first to point out in the case of phosphorus. That the author 
of our memoir was frequently in error in his experiments is 
not attempted to be denied ; for, as the great Liebig has 
said, it is only the sluggard in chemistry who commits no 
faults ; but all his atomic weights of important bodies have 
been confirmed. After the publication of this work, he de- 
voted himself to the examination of the inorganic kingdom 
of nature, purchasing and collecting every species of mineral 
obtainable, until his maseum, which he has left behind him, 
became not only one of the noblest mineral collections in the 
kingdom, but a substantial monument of bis taste and of his 
devotion to science. The results of his investigation of mi- 
nerals were published in 1836, in his *' Outlines of Mine- 
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ralog; and Qeology," in two toIs., and conttuned an 'accouoi 
of about fifty new minerals which be had discovered in ai 
period of little more than ten years. In 1830-31, Dr 
Thomson published his " History of Cbemistry," a master- 
piece of learning and research. During these feata of philo- 
sophic labour, the eyes of the commanity were attracted to 
Glasgow as the source from which the streams of chemistry 
flowed, the class of chemistry and the laboratory being 
flocked to as to fountains of inspiration. Could the splendid 
results of his teaching be more powerfully demonstrated 
than in the enumeration of the faithful students of truth 
who have emanated from his school ? Among his older 
pupils, John Tennant of St Rollox, Walter Crnm, Alexander 
Harvey, Thomas Graham, Thomas Clark, Andrew Steel, 
James F. W. Johnston ; and, of a junior class, Thomas An- 
drews, R. D. Thomson, William Blythe of Church, Andrew 
P. Halliday of Manchester, Thomas Richardson, John Sten- 
house, John Tennent of Bennington, &c., have all occupied 
positions as chemical teachers or manufacturers of the 
highest character in the kingdom. 

It would he a great omission not to mention that it was 
Dr Thomson who introduced a system of giving annual re- 
ports on the progress of science in his " Annals of Philo- 
sophy ;•' the first of these was published in 1813, and the 
last in 1819. These reports were characterised by his usual 
perspicuity and love of euum cuique which distinguished his 
conduct through life, and were composed with a mildness of 
criticism far more conducive to the dignity of the science 
than those which, three years after his reports had ceased, 
were begun by the distinguished Swedish chemist, Berzelius. 
In 1835, when Dr R. D. Thomson started his journal, " The 
Records of General Science," Lis uncle contributed to almost 
every number, and encouraged him by his sympathy in his 
attempts to advance science. 

Dr Thomson continued to lecture till the year 1841, dis- 
charging all the duties of his chair withoat assistance ; but 
being then in his 69th year, and feeling his bodily powers 
becoming more faint, he associated with him at that period 
his nephew and son-in-law, Dr E. D. Thomson, who was 
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theo i%udent in Loodon. He continued, however, to deliver 
the inorganic coarse only till 1846, when the dangerons ill- 
ness of his second son, from disease contracted in India, 
hurried him for the winter to Nice, when his nephew was 
appointed by the University to discharge the duties of the 
chair, which he has continued since to perform. Of the 
hardship of being obliged in his old age thus to toil in har- 
ness, and to have no retiring allowance, he never murmured 
or complained. But there were not wanting su^estions, 
tliat one who had raised himself to eminence from compara- 
tive obscurity, and who had benefited his country in no 
common measure, might hare been relieved in some degree 
by the guardians of the stat«, without popular disaffection, 
from fatigues which even 4 green old age cannot long sustain. 
Dr Thomson continued to Attend the examinations for degrees 
for some years after retiring from the duties of the chair ; 
but in consequence of the increasing defect in his hearing, 
he ultimately gave up this duty, and confined his public 
labours to attendance at the fortnightly meetings of the 
winter session of the Philosophical Society of Glasgow (of 
which he was president from the year 1834), until the last 
two sessions — his last appearance there having been on the 
6th November, at the first meeting of the session 1850-51, 
when he read a biographical account of his old and affeo' 
tionate friend, Dr WoUaston, to whom he was ever most 
strongly attached. During the early part of the present 
year, his frame became visibly weaker, and latterly having 
removed to the country, where it was hoped the freshness 
of the summer season might brace his languishing powers, 
his appetite failed ; but no pain appeared to mar the tranquil 
exit of the philosophic spirit. To inquiries after bis health, 
— " I am quite well, but weai," the good old man replied, 
within a few hours of his last summons. On the morning of 
the 2d of July, he breathed his last in the bosom of his 
affectionate family, on the lovely shores of the Holy Loch. 
Dr Thomson married, in 1816, Miss Agnes Colquhoun, 
daughter of Mr Oolquhoun, distiller, near Stirling, with 
whom he enjoyed most complete and uninterrupted hap- 
piness. He was left a widower in 1834. He has left a son, 
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Dr Thomas Thomsoo, of tiie Bengal army, th« author of 
** TraTels in Tibet," about to appear, — the reaolt of Beveral 
years' researches into the botany and phyncal strocture of 
the Himalaya MoantaiDS ; and a daughter, married to her 
cousin, Dr £. B. Thomson. On strangers, Dr TbomBon 
occasionally made nufavourable impressions ; but by all who 
knew him intimately, he was uiiversally recognised as the 
most friendly and benevolent of men. He contributed to 
most of the charitable institutions of the dty, and was never 
once known to refuse assistance to the foac and friendless. 
Dr Thomson was originally destined for the Church of Scot- 
land, and continued to the last a faithful adherent. He was 
wont to attribute his BOimd and intellectual views of the 
Christian faith to the care of his mother — a wonuio of great 
beauty and sense ; and it was perhaps from his afTection for 
her that his favonrite axiom originated — that the talents are 
derived from the maternal parent. Who shall prescribe 
exact limits to the benefits conferred on her country and her 
race by this humble, but pious Christian woman, who tanghi 
in early life relijj^on to her elder son, the author of the article 
Scripture, in the " Encyclopaedia Britannica,'* which, in the 
third, and many subsequent editions Of that work, has been 
read and distributed over the globe for nearly half a century, 
to a greater extent than perhaps any other religious treatise, 
and who gave the earliest impressions of bis relations to his 
Maker to the great chemical philosopher?* 
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Oa the Reconcentration of the Mechanical Eixer^ of the 
Uniwrae. By WiLUAM John Macquokm Rahkikb, 
CE., F.R.S.E., Act 

The fic^owing remarks have been suggested by a paper by 

* [The Terjr prominent part Dr Thomaon took la Uie important sod barmo- 
ntonily-condacted diBcnuionB in the Royal Society of Edinburgh on t^ Wei>- 
nerian and Huttonian geologiea, and which led to the eatablisbment of the Wer- 
neriao Society of Edinburgh, and the Geological Society of London, ftc., abonld 
have formed an Important feature in his Biography. — Ed. Edin. Ifta Fhil.J<mr^ 

t Read to tJieBiitleh Aaraciation for the AdTaneament of Science, Section A, 
at Belfast, on the 2d September ISfiS. 
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Professor William Thomson of Glasgow, on the tendency 
which exists in nature to the dissipation or indefinite diffu- 
sion of the mechanical energy originally collected in stores 
of power. 

The ezperimental evidence is every day accomalating of a 
law which has long been conjectured to exist, — ^that all the dif- 
ferent kinds of physical energy in the uniTene are mntually 
convertible — ^thatthe total amountof physical energy, whetlier 
in the form of visible motion and mechanical power, or of 
beat, light, magnetism, electricity, or chemical agency, or 
in other forma not yet nnderstood, is nnchangeably the trans- 
formations of its different portions from one of those forms 
of power into another, and their transference from one por- 
tion of matter to another, constituting the phenomena which 
are the objects of experimental physics. 

Professor William Thomson has pointed out the fact, that 
there exists (at least in the present state of the known world) 
a predominating tendency to the conversion of all the other 
forma of physical energy into heat, and to the uniform diflfu- 
sion of all heat thronghout all matter. The form in which 
we generally find energy originally collected, is that of a store 
of chemical power, consisting of uncombined elements. The 
combination of these elements produces energy in the form 
known by the name of electric currents, part only of which 
can be employed in analysing compounds, or in reproducing 
electric currents. If the remainder of the heat be employed 
in expanding an elastic substance, it may be entirely con- 
verted into visible motion, or into a store of visible mechani- 
cal power (by raising weights, for example) provided the 
elastic substance is enabled to expand until its temperatore 
falls to the point which corresponds to absolute privation of 
heat ; but unless this condition he fulfilled, a certain pro- 
portion only of the heat, depending upon the range of tem- 
perature throngh which the elastic body works, can be con- 
verted, the rest remaining in the state of heat. On the other 
band, all visible motion is of necessity ultimately converted 
entirely into heat by the agency of friction. ^ There is thus, in 
the present state of the known world, a tendency towards the 
conversion of all physical energy into the sole form of heat. 

?,? ., .Google 
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Heat, moreoTer, tends to difiiise itself aniformly by coa- 
duetion aitd radiation, until all matter shall hare acquired 
the same temperature. 

There is, conseqaently, Professor Thomson concludes, so 
far as we underHtand the present condition of the univerae. 
a tendency towards a state in which all physical energy will 
be in the state of beat, and that heat so diffused, that all 
matter will be at the same temperature ; so that there will 
be an end of all physical phenomena. Vast as this specula- 
tion may seem, it appears to be soundly based on experi- 
mental data, and to represent truly the present condition of 
the universe, so far as we know it- 

My object now is to poiot out how it is conceivable that, 
at some indefinitely distant period, an opposite condition of 
the world may take place, in which the energy which is now 
being diffused may be concentrated into foci, and stores of 
chemical power again produced from the inert compounds 
which are now being continually formed, 

There must exist between the atmospheres of the heavenly 
bodies a material medium capable of transmitting light and 
heat ; and it may be regarded as almost certain, that this 
interstellar medium is perfectly transparent and diathermau- 
ouB ; that is to say, that it is incapable of converting heat, or 
light (which is a species of beat), from the radiant into the 
fixed or conductible form. 

If this be the case, the interstellar medium must be incap- 
able of acquiring any temperature whatever ; and all beat 
which arrives in the conductible form at the limits of the 
atmosphere of a star or planet, will there be totally con- 
verted, partly into ordinary motion, by the expansion of the 
atmosphere, and partly into the radiant form. The ordinary 
motion will again be converted into beat, so that radiant heat 
is the ultimate form to which all physical energy tends ; and 
in this form it is, in the present condition of the world, dif- 
fusing itself from the heavenly bodies through the interstellar 
medium. 

Let it now be supposed, that^ in all directions round the 
visible world, the interstellar medium has bounds, beyond 
which there is empty space. 
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If this coDJectnre be true, then, on reaching these boands. 
the radiant heat of the world will be totally reflected, and 
will nltimately be recooeentrated into foci. At each of these 
foci, the intensity of heat may be expected to he such, that, 
should a star (being at that period an extinct mass of inert 
componnds), in the coarse of its motions, arrive at that part 
of space, it will be vaporised and resolved into its elements ; 
a store of chemical power being thus reproduced at the ex- 
pense of a corresponding amount of radiant heat 

Thus it appears, that, although, from what we can see of 
(he known world, its condition seems to tend con^ually 
towards the equable diffusion, in the form of radiant heat, 
of all physical energy, the extinction of the stars, and the 
cessation of all phenomena, yet the world, as now created, 
may possibly be provided within itself with the means of re- 
concentrating its physical energies, and renewing its activity 
and life. 

For aught we know, these opposite processes may go on 
together, and some of the luminous objects which we see in 
distant regions of space may be not stars, but foci in the 
interstellar Eether, 



The Claeeification of Insects from Emhryological Data,. 
By Professor LooJS Agassiz. 

I. General Consideration. 
The various classifications of insects which have been 
proposed by zoologists rest either on considerations derived 
from their external characters and form, and in part from 
their internal structure, or on the various modes of their de- 
velopment from the egg. The earliest writers on classifica- 
tnon availed themselves principally of the number and struc- 
ture of their wings, to divide the numberless insects into 
several general divisions, and such an arrangement, as finally 
adopted by Linnfsus, has prevailed to a great extent, some- 
times modified by the introduction of some smaller groups, 
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wbich have been more geoerall; admitted by English writers 
than b; those of the OontineDt of Europe. 

Fabricias introduced an entirely new view of the sabject, 
dividing the insects according to the stractare of the organs 
by which they take their food, and the various stniotupes and 
degrees of complication of the jaws became the foundation 
of his system, which he not only applied in a general manner, 
but worked out in all its details, assigning even to the smaller 
divisions characters derived chiefly from the peculiar form of 
those parts. 

More recently the metamorphosis of insects has been made 
the foundation of their classification, and they have been 
grouped according to the extent of changes they undergo from 
the egg, and according to the condition in which the young 
animal remains for a time before it has arrived at its com- 
plete perfect growth. 

According to these views, those insects that are hatched 
from the egg with a form very similar to the full-grown per- 
fect animal, and which undergo slight or only partial changes 
during their growth, such as the additional development of 
wings, or which remain active throughout their metamor- 
phosis, have generally been considered as belonging to one 
and the same great division; and have been brought together 
as insects without metamorphosis, or with imperfect meta^ 
morpliosis. On the other hand, such insects as are hatched 
from the egg in the form of a maggot, grub, or caterpillar, 
resembling worms in their earlier period of life more than 
they resemble the perfect insects which are to grow out of 
them, and from that condition passing into the state of im- 
movable mummy-like pupee, or chrysalids, and during this 
period taking no food, but afterwards giving rise to a winged, 
perfect fly, beetle, or butterfly, have been considered as in- 
sects with periect metamorphoses, and on that account have 
been brought together in one great division. 

A glance at the classification resting upon such considera- 
tions will shew, that each of these fundamental divisions 
contains insects, which, in their perfect condition, chew their 
food with powerful jaws, and others which are provided with 

D,g,l,..cbyGOOglC 



r 



Claatifieatitm of IntecU. 103 

suckers U> pump the more liquid nouriBhrneot upon which 
the; live. It bae long beeo a question with me, whether the 
nature of the metamorphofies or the structure of the jaws 
was to be considered as the prominent character on which 
to found the primary diviaions. It struck me .aa possible, 
that a classification, in which the chewing insects should be 
brought together, and all sucking insects combined in anotlier 
groi^ and both of them subdivided according to their trans- 
formations;, might lead to as natural an arrangement as a 
classification resting in its fundamental divisions npon con- 
siderations derived from the metamorphoBes alone, In order 
to satisfy myself npon the importance of these two sets of 
characters, I have examined the metamorphoses themselves, 
which various groups c^ insects undergo, and have been 
. deeply impressed with the fact, that most of those insects 
which undergo the so-called complete metamorphosis, ore 
provided, in their early stages of growth, with a chewing 
apparatus, which is gradually transformed into the various 
kinds of suckers with which the perfect insects are pro- 
vided. 

This led me to the question, whether the structure of this 
peculiar t^aratus for chewing food did not indicate, among 
insects, a condition of existence lower than that of those 
insects which assume, during their metamorphosis, another 
type of jaws in the shape of a sucker. And upon that sug- 
gestion I attempted an arrangement of the different orders 
of insects, which seems to me not only more natural, but to 
correspond more fully with the lessons of embryology. I pro- 
pose the following classification : — 

I. Chewing Insects II. Sucking Insectt 
(Mandibulata). (Haustellata). 

Neuroptera, Hemiptera, 

Goleoptera, Diptera, 

Orthoptera, Lepidoptera. 

Hymenoptera- 

The reason why Coleoptera have been so universally con- 
sidered as the highest amoDg insects, is plainly shewn by 
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the position agitigned to CicindeU, which ia placed at ihe 
head. That group is the most carniTorous of the order. Bnt 
I do not think it right to asHign to the caTTiivorouB insects 
the highest rank, if there is no oiher reason to consider tliem 
as such than the fact, that among Mammalia the Camivora 
rank higher than the herbivoroas animals. 

Far from inclining to sncb views, 1 am prepared to shew 
that the very fact of the complication of their jaws, and the 
multiplication of their parts, the greater resemblance whidi 
those parts have to common legs, the immobility of the pro- 
titoraz, the bardnesa of their anterior wings, the freqaeni 
deficiency of the lower wings, the similarity in structnre be- 
tween the jaWB of the larva and those of the perfect insect, 
are so many characters which assign to the Coleoptera a 
lower rank than that of the Lepidoptera. 

Indeed, if we institute a comparison between Coleoptera 
and Lepidoptera, we are struck with the greater resemblance 
between the former when perfect, and the caterpillar, than 
between the beetle and the butterfly. It may be siud, that 
the beetle preserves the characters of the larvse of other in- 
sects, and assumes only wings and more developed legs id 
addition, without reaching other successive metamorphoses, 
— those other changes through which the caterpillar passes 
before it is transformed into the perfect image. 

This being once granted, it must be acknowledged in ge- 
neral, that chewing insects should rank lower than sucking 
insects ; and we may perhaps find in the complete matamor- 
phoses of the higher Haustellata sufficient data to carry out 
this view in determining the relative position to be assigned 
to all the orders of that class. 

Among the mandibulate insects, for instance, we have, 
besides Coleoptera, the Orthoptera, Neuroptera, and Hy- 
menoptera. Now, the Neuroptera, though undergoing me- 
tamorphoses as complete, in many respects, as the Coleop- 
tera, have larva whose structure seems decidedly lower than 
that of the Coleoptera, for they are mostly aquatic worms, 
provided not only with powerful jaws and all the complicated 
chewing apparatus of mandibulate insects, bat also with 
aquatic respiratory organs, namely true external gills Bimi^ 
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lar to those of the aquatic worms. And the great and com- 
plicated changes which they undergo, both in structure and 
form, lead to a development which does not rank higher tlian 
that observed among Coleoptera. Indeed, the soft wings of 
14'europtera indicate, in my opinion, a character of low deve- 
lopment; for their peculiar structure resembles more that of 
the wiDgB of the young butterfly, before passing into the con- 
dition of the pupa, than that of the elytra. The wings of 
Coleoptera, again, resemble more closely the condition of the 
wings in the pupa of the butterfly, at the period when the 
outer wing is hardened and soldered to the body, covering 
iihe lower wings, which remain soft. I would, therefore, 
without hesitation, place Neuroptera as the lowest order of 
Mandibnlata. 

Next might come the Coleoptera, followed by the Orthop- 
tera ; for Hymenoptera, no doubt, rank highest in this divi- 
sion. To satisfy ourselves that this is the case, we need only 
consider the structure of their jaws, the upper pair of which 
alone preserve the character of chewing insects, while the 
lower are transformed into a kind of proboscis very similar 
to that of Hanstellata. Again, their larvae rank higher than 
the larvEB of either Neuroptera or Coleoptera. They are 
for the most part larvte with aerial respiratory organs, and 
in- that respect, rank decidedly above those of Neuroptera, 
and might be considered as of equal value with those of 
Coleoptera. 

Though the fact, that many Hymenoptera have caterpillar- 
like larvte, will at once place them one stage higher, that is, 
nearer the Haustellata, some facts presently to be mentioned, 
respecting the changes which caterpillars undergo before they 
pass into the state of complete pupte, will establish more fiilly 
the value of this argument. 

There is, however, one order of chewing insects, the posi- 
tion of which is somewhat embarrassing ; I mean the Orthop- 
tera. If the views expressed above are correct, the very fact 
of their having chewing jaws will place them among the 
Mandibulata, below the Haustellata. But what is the pro- 
per position to assign to them among Mandibulata ? They 
cannot be placed higher than the Hymenoptera, for their 
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jawa ore completely muticatoiy. But tlieir poBitioa in re- 
Ifttion to Coleoptera and Neuroptera a difficult to detennine. 
They andergo no change after they have been hatched &om 
the egg, except that of assuming wings. They are bom frran 
the egg with an aerial respiratory system ; indeed, in a con- 
dition which is already higher than that of the larvaa of Co- 
leopt«ra, and decidedly higher than that of the Neuroptera. 
We shonld, therefore, look to the changes which these ani- 
mals undergo within the e^, to detennine tiieir true potu- 
tion. But upon this point observations are still wanting. 
At present I am inclined to place them above Coleoptera, oa 
we generally find that the degree of perfection which the 
yoong assumes before it is hatched, eorreaponds, to a re- 
markable extent, with the perfection of the anintal in its 
general stmcture. And if it were not for the peculiar struo- 
tore of the jaws in Hymenoptera, I should not besitate to 
place Orthoptera highest among Maudibulata. Again, the 
perfection of the wings of Hymenoptera leads so decidedly 
to a parallelism between them and some of the moths, that 
I cannot help thinking the best arrangement is the one men- 
tioned above ; namely, Neuroptera lowest, next Coleoptera, 
next Orthoptera, and Hymenoptera highest. The peculiar 
piercers, with which so many Orthoptera are provided to lay 
their e^a, remind us of similar apparatus in Hymenoptera, 
wbudi would go to substantiate the position now assigned to 
these two orders of insects in close Juxtaposition. 

Let us now consider the different orders belonguig to the 
division of the Haustellata., which containa only three groups, 
the Hemiptera, Diptera^ and Lepidoptera. The order in 
which I have mentioned them above seems to me to be that 
in which they should naturally be placed, according to tiieir 
etracture and metamorphoses. If we can be guided by the 
changes which the highest of the animals undergo, it will be 
perceived that among Lepidoptera we have the true key for 
their natural arrangement. The Ibitk of this last group are 
hatched in a condition far snperior to that of the larvs of any 
other insects. Not only are they all provided with aerial 
respiratory organs, but the different regions of their body 
are already more fully marked out than in the larv» of any 
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other insects, by ibe different Btnicture of tiieir vbHoqb le^, 
and by the decided distinction which is introduced between 
the head and body. MoreoTer, their skin is varioaBly co- 
loured, and provided with a most astonisliinj^ diversity of 
external appendages. 

At first, these animals are voracious in their habits. Pro- 
Tided with powerful jaws, they chew large qaantities of food, 
mostly derived from the vegetable kingdom. Bat before they 
undergo their metamorphosis into pupie, before CMting the 
last ^in of the caterpillar, tiie young Lepidoptera begin to 
form theu: wings, which grow out of the second and third 
ring <^ the thorax in the shape of shiMt, folded bags, very 
similar indeed to tite first rudiments of wings in Neuroptera. 
These appendages rapidly enlarge, and when the caterpillar 
casta its skin, they have already attained a considerable size. 
But, instead of remainiog free, they are soldered to the body 
of the pupa, the outer wings become hard, and form what 
have generally been called the wiog-covors, resembling then 
Tery much the wings of Oc^eoptera. But the jaws have un- 
det^one greater changes. They are now transformed into 
long appendages, similar to the articulated threads which 
constitute the sucking apparatus of Hemiptera and some 
IXptera. Tbe resemblance of the jaws of Lepidoptera at this 
period to those of Hemiptera is so gr^t, that we may truly 
say, that the form of this apparatus in the pupa completely 
exempliSes the permanent structure of the sucking apparatus 
in Hemiptera; and the h^:>lneBS of the wing-eovers reminds us 
at the same time of the hardness of the base of the upper 
wings in the greater part of Hemiptera ; so that Hemiptera, 
. in tbeir perfect condition, would correspond to the earliest 
condition of the pupte of Lepidoptera. So the higher degree 
of locomotive power of these parts in Diptera would remind 
ns of tbe condition of the jaws in the Lepidoptera, at the 
moment that the perfect butterfly leaves its pupa, when the 
pieces of the mouth move independently of each other, as 
is the case with the piercers of most Diptera, which remain 
free, while in Lepidoptera tiiey finally form the articulated 
proboBois. This type of jaws of the Diptera, intermediate be- 
tween those of Hemiptera and the perfect Lepidoptera, would 
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therefore assign to tfaem also an intermediate position in the 
system. 

Again, tiie peculiar development of the wings, the anterior 
of which become perfect and membranous in Diptera, while 
the posterior ones remain rudimentary, shews plainly that, 
in the character of their wings, as well as in all other re- 
spects, Lepidoptera rank highest among Haustellata, and 
therefore highest among all insects. 

Whateverbenow the value of these considerations, it must 
be obvious to all those familiar with the subject, that such a 
classification differs radically from the classificationB founded 
upon metamorphosis simply. For here the system is founded, 
not merely upon the fact of the insects undergoing changes 
to various extent, but upon the nature of the changes them- 
selves. This is a generic classification, based upon embryo- 
logical changes, while the classification of the pfaysico-philo- 
sophers rests simply upon the circumstance "of the insects 
undergoing metamorphoses or not, vrithout direct reference 
to the particular character of the successive changes. They 
bring together Hemiptera and Orthoptera, because both un- 
dergo hardly any changes after they have been hatched from 
the egg. But here it is shewn that the peculiarities which 
characterise Hemiptera correspond, to a certain degree, to 
the transformations which Lepidoptera undergo, and that 
Hemiptera therefore appear, upon embryological data, to 
belong to the same series, to which we must also refer Dip- 
tera and Lepidoptera, but from which Orthoptera are ex- 
cluded. Again, according to the views of the physico-philo- 
sophers, the Coleoptera, Neuroptera, Hymenoptera, Diptera, 
and Lepidoptera belong together, because they undergo ex- 
tensive changes in their metamorphoses. But I have already 
shewn that, however extensive these metamorphoses may be, 
they do not rise in any of these orders beyond the develop- 
ment which the Lepidoptera attain in their pupa condition ; 
M in the pupa of Lepidoptera the jaws are already trans- 
formed into a sucker-like proboscis, when wings and legs are 
developed; while Coleoptera, Orthoptera, and Hymenoptera 
have arrived at their mature condition before the jaws have 
reached a higher development of structure than that which 
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is exemplified in the metamorphoses of Lepidoptera hefore 
tlie; fully pass into the condition of their pupa. So that, not- 
withstanding their extensive metamorphoses, the mandibulate 
insects must be placed altogether below the haustcUate, even 
below the Hemlptera ; and thus the classification proposed 
at the outset seems fiillj justified by embryological evidence ; 
and, if I am not mistsiken, we shall in future consider Man- 
dibniata as forming one great natural division among insects, 
to be placed below the Haustellata. 

This conclusion furnishes another illustration of the fal- 
lacy of our reasoning, when we allow ourselves to be guided 
simply by analogy derived ft-om other classes. If among the 
higher animals we had not a natural series passing from man, 
through monkeys to the carnivorous animals, I doubt very 
much whether we should ever have been led to consider the 
muscular power and the strength of the jaws as indicating 
anywhere a higher degree of organisation. Sut this impres- 
sion, which is correct among Mammalia, can no longer ob- 
tain in other classes. We should, on the contrary, be better 
advised, by this evidence, and in future derive our views, as 
far as possible, solely from the classes to which they are to 
be applied. 

The same evidence which shews Lepidoptera to rank high- 
est among insects, shews also that insects as a class rank 
higher than Crustacea. And it will not be out of place to 
remember here the happy suggestion of Oken, who says, that 
" Lepidoptera are born as Worms, then pass into the oondi- 
iJon of Crustacea, and are finally developed into true insects, 
exemplifying the natural order of gradation of the three 
classes of Articulata." 

The detailed history of the metamorphoses of some Lepi- 
doptera will sustain more fully the views introduced in the 
preceding observations. 

(To be concluded in next N'vmber.') 
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Humboldt, one ofiKeprti PhitoaopherB who ctelivered Popular 
Courtea of Lectures on Science to the People. 

Humboldt commenced his lectures on Fhyiical CoHmography 
on the 3d November 1827. The announcement sufficed to 
assemble all the intellect of Berlin and ita vicinity to hear 
the celebrated naturalist. 

As he had before done in Farts, in the French language, 
Humboldt now, in his native tongue, gave the rich fruits of 
his researches in physical cosmography to the public, in a 
course of lectures delivered before a select but numerous 
assemblage. He enchanted his hearers by the peculia>r force 
of hia intellectual clearness, and by his eloquence, by the 
genuineness and warmth of his feelings, and by the inex- 
haustible novelty of his subject ; be stood before them as a 
convincing inspiring teacher, who, like a talented creative 
artist, brought a series of wonderful natural pictures of a 
boldly explored world before an attentive public. This course 
of sixty-one lectures, commenced on the 3d November, and 
concluded on the 26th April 1828, was, as it were, the first 
sketch of the " Kosmos," published subsequently as the re- 
sult of his life and studies, given to the world in one work, 
whose contents may be compared to a mine rich in precious 
metals, and which such persons can best appreciate who 
already have a general knowledge of natural sciences. The 
first lectures which Alexander von Humboldt gave in the uni- 
versity (Berlin) building, and which no scholar livingwithin a 
practicable distance missed, caused such a great sensation, not 
only in the town but in all parts of the country, that scholars 
and Iriends of science frequently came from long distances to 
be present atleast at one of these lectures, of which they could 
read the reports and effects in nearly every newspaper, and 
to he able to say that they had seen Humboldt, When some 
of the first lectures had been delivered, the press of people 
from all ranks was so great that Humboldt was literally 
forced to pve a repetition of the first course, adapted for a 
more general public, nearly contemporary with the others, 
in the large hall of the Musical Academy. And these popular 
lectures were eagerly visited by the highest and tlie most 
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learned peraonH in the town. The King, the Royal Family, 
the Court, the highest Aristocracy, attended regularly and 
listened with tbe people, which shewed its pride in the 
celebrated man, by its enthusiastic admiration. Here Hum- 
boldt stood immediately before his fellow countrymen as an 
intellectual giant and inexhaustible spring of mental riches. 
Eivery one, even the lowest and most ignorant, heard his 
name ; he was something wonderful, mysterions, and remark- 
able, and they thronged to see the man who had discovered 
a new world. His brother, William, wrote to a friend in 
Vienna, who considered every intellectually uncommon de- 
velopment as something demoniacal : — " Alexander is really 
a ' puissance,' and has gained a new kind of glory by bis 
lectures. They are unsurpassable ; be is always the same ; 
and it is still one of the principal features of his character to 
have a peculiar timidity and undeniable anxiety in the mode 
of his appearance." These lectures of Humboldt were also 
new and remarkable, in respect of the position he took to- 
wards the people. For, while other learned men, whose 
social position is always higher than that of the people, 
nearly all, in their scientific and academic pride, did not 
deem it worth their while to disseminate their knowledge 
among the people, whom it must ultimately most benefit ; — 
while they generally keep their learning as the property and 
mystery of a caste, and interchange it among themselves ; — 
while they consider it degrading for a man of science to 
popnlarise his knowledge ; — Alexander von Humboldt set 
them the noble example, that a baron, a chamberlain, a privy 
cooDcillor, and confidential adviser of his king, did not con- 
sider it beneath his rank and dignity to appear publicly as 
the teacher of his favourite science. He shewed that a true 
man of science does not attach himself to an exclusive caste, 
and that all considerations of birth, rank, and title, are as 
nothing in the high service of science. And thus Humboldt, 
in the impulses of his heart and of his mind, fulfilled the 
noble duty which the mentally-gifted man owes to his people, 
of bestowing on them and instructing them with the rich 
treasury of his knowledge and experience, thereby raising 
them nearer to himself. — (Lives of the Huwholdte.) 

D5,l,r..cb,.GOOglC 



1 



Professor Oken, ike originator of tfie now Popular Assemblies 
for the Advancement of Science. 



Humboldt's devoUoQ to natural science, made the year 
1828 importaot far more than the preparations for his Asiatic 
joarney. For the purpoBes of comparative researches, he 
caused the temperature to be measured in all the Prussian 
mines, and this led Humboldt's Feflective and comparative 
mind to new results ; and besides this, he was occupied in 
the autumn of this year by the Seventh Annual Meeting of 
the German Naturalists and Natural Fhilosopbers (an in- 
stitution originated with the celebrated Naturalist, Oken), 
which held its sittings in Berlin this Ume, and elected 
Humboldt and Lichtensteia, as presidents for the year. 
Here Humboldt's penetrating mind was again revealed, in 
his just conception and comprehenBion of science and its 
duties, which consist, partly in extending and popularising 
knowledge, partly in exciting to further inquiries, in gaining 
new disdples, and in making itself of practical utility in life, 
and of educational service for the people. These annual 
assemblies failed to fulfil their purpose, partly because the 
different branches of natural science were not properly sepa- 
rated from each other, and the conBtantly-increasing mate- 
rial could not be surveyed, and certainly not arranged in the 
few days that the Assembly lasted. Humboldt soon recog- 
nised thiB imperfect arrangement, and caused the institution 
of sections for the various special departments, in which 
every one had the privilege of an interchange of progress, 
and only the universal matter of general science was debated 
in the general meetings. Humboldt opened this seventh 
annual convention with a profound speech on the spirit and 
utility of such annual meetings, and his words had, as always, 
such a deep influence over the whole intellectual world, that 
soon afterwards, annual convocations were instituted on the 
model of Oken's society of natural historians, in England and 
Italy. — {Biography of the Humboldls.) 
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The Earl of Rosse's Telescopes, and tlieir Revelations in 
the Sidereal Heavens. By the Rev. Dr SOOBESBY, 
F.R.S.L. & £., Member of the WeraeriaQ Society, and 
CoireHponding Member of the lostitute of Ft-ance, &c. 
Communicated by the Author. 

In a second lecture on these interesting subjects, recently 
delivered at Torquay, much and important consideration was 
given to the inquiry, — ^What has the gigantic telescope done ? 

The lectarer having himaelf had the privilege of observing 
on different visits, and for considerable periods, with both the 
instruments, was enabled to speak, he hoped, in a satisfactory 
manner to this inquiry. His opportunities of observing, he 
said, notwithstanding interruptions from clouds and dis- 
turbed atmosphere, had been somewhat numerous, and, not 
onfrequently, highly instructive and delightful. Of these ob- 
servations he had made records of nearly 60, on the moon, 
planels, double stars, clusters, and nehulse. He had been per- 
mitted also to have free access to, and esamination of, all the 
observatory records and drawings, so that he was enabled on 
the best grounds, he believed, to say, that there has been no 
disappointment in the performance of the instruments ; and 
that the great instrument, in its peculiar qualities of supe- 
riority, possesses a marvellous power in collecting light and 
penetrating into regions of previously untouched space. In 
what may be called the domestic regions of our planet — the 
objects in the solar system — all that other instruments may 
reveal is within its grasp or more, thongh by the prodigious 
flood of light from the brighter planets, the eye is dazzled 
unless a targe portion is shut out. 

But in its application to the distant heavens and explora- 
tion of the nebulous systems there, its peculiar powers have, 
with a steady atmosphere, their highest developments and 
noblest triumphs. In this department — that to which the 
instrument has been particularly directed — every known ob- 
ject it touches, when the air is favourable, is, as a general 
fact, exhibited under some new aspect, It pievces into the 
vor,. r.iv. NO. cvii. — January 1853. ii ,-, , 
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indefinite or difi^e nebalooB forma shewn b; other instru- 
ments generally, and either exhibits configarations altogether 
aBimag^ned, or resolves perhi^a the nebnloui patches of 
light into clusters of stars, (raided in the general researches 
hy the works of the talented and laborious Herschels— to 
whom astronomy and science owe a deep debt of gratitude — 
time has been economised, and tiie interest of the results 
rastly enhanced. So that many objects in which the fine 
installments of other observers could discern only stHne vague 
indefinite patch of light, have been brought out in striking, 
definite, and marvellous configurations. 

Among these peculiar revelations is that of the ^tral form 
' — the most striking and appredable of all — which we may 
venture to designate " The Roaaean Configuration." Its 
discovery was at once novel and splendid ; and in reference 
to the dynamical principles on which these vast aggregations 
of remote suns are whirled about within their respective 
systems and sustained against interferences, promises to be 
of the greatest importance. 

One of the most splendid nebulee of this doss — ^ihe 'greai 
spiral or whirlpool — has been figured in the Philosophical 
TransacUoDS for 1850. It may be considered as the grand type 
and example of a class ; for near 40 more> with spiral charac- 
teristics, have been observed, and about 20 of them carefully 
figured. Dr Scoresby had the pleasure of being present at 
the discovery of this particular form in a nebula of the 
planetary denomination, in which two portions following 
spiral forms were detected. Its colour was peculiar, — pale 
blue. He had the privilege, too, of being present on another 
interesting occasion, where the examination of the great ne- 
bula in. Orion was first seen to yield decisive tokens of reao- 
latton. 

In these departments of research, the examination of the 
configurationB of nebulte, and the resolution of nebulse into 
stars, the six-feet speculum has had its grandest triumphs, 
and the noble artificer and observer the highest rewards of 
his talents and enterprise. Altogether, the quantity of 
work done, during a period of about seven years, — including 
a, winter when a noble philanthropy for a starving population 
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absorbed ihe keenest ioterests of science, — ^haa been decidedly 
great, and the new knowledge acquired, concerning the 
handiworic of the Great Creator, amply satisfying of even 
sanguine anticipations. 

Transferred to the ledger records from the journals of the 
Obserratory (comprising only a selection from the general 
observations) abont 700 catalogued nebulfe, Dr S. found, Sep- 
tember last, had been already examined, and new nebittbe, or 
nebulous knots, discovered merely incidentally, to the amount 
of 140 or more. The number of observations, involving sepa- 
rate seta of the initmment, recorded in the ledger (exclusive 
of very many hundreds, possibly tbouBands, on the moon and 
planets), amount to near 1700, involving several hundreds of 
determinations of position and angular measurements with 
the micrometer on the far distant stars. The eorefolly drawn 
configurations, eliciting new ckaraoteriatics, exceed 90, and 
the rough or less-finished sketches amount to above 200. Of 
the 700 catalogued nebulte already examined, it should be 
observed, that in fully one-half, or more, something new has 
been elicited. 

In speaking of the effects of the flood of light accumulated 
by the six-feet speculum <d the Earl of Rosse, Dr Scoresby 
remarked, that this peculiarity of the instrument (connected 
as it is with due length of focus and admirable definition) en- 
abled it to reach distances in space far beyond the powers of 
any other instrument. This was its peculiar province ; and 
in this, as to existing instruments, there was not, nor, as he 
hoped to shew, could there be, any competition. For com- 
paring the space-penetrating power of the six-feet speculum 
with one of two feet (nhich has rarely been exceeded) we 
find it three to one in favour of the largest, with an accumu- 
tion of light in the ratio of 6* to 2*, or 9 to 1. On comparing 
the powers of this ma^ificent instrument with those of a 
refractor of two feet aperture, the largest hitherto attempted, 
we have a euperioriti/— making a due allowance for the loss 
of light by reflection from two mirrors, and assuming an 
equal degree of perfectness, figure, and oilier optical re- 
quirements in the refractor, and no allowance for absorp- 
tion of light — in the ratio of about 4-5 to 1, as to light, 
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and as 212 to I, as to the capability of penetrating 
space, or detecting nebulooB or sidereal objects at the ex- 
treme distaDce of visibility. Hence, whilst the range of 
telescopic Tision in a refractor of two feet aperture would 
embrace a sphere in space represented by a diameter of 2 ; 
the six-feet speculum (aasuming both instmments to be of 
equal optical perfection, magnifying equally, and allowing 
Bfty f er cent, for loss of light for two reflections in the 
one case, and none (T) in the other) would comprehend a 
sphere of about 4-24 diameter, — the onter shell of which, 
1'12 in thickness, being the province of the great iustrumeni 
alone. But let us reduce these proportions to sections ol 
equal spaces, that we may j ndge more accurately of the rela- 
tive powers. Now, the solid contents of diRereat spheres, 
we know, are in the ratio of the cubes of their diameters. 
Hence the comparative spheres, penetrated by the two in- 
struments referred to, should be as 4'24* to 2* ; that is, as 
9'5 to 1. Deducting, then, from this vast grasp of space the 
inner sphere, capable of being explored by other instruments, 
we find that, out of nearly ten sections of space reached by 
this telescope, there are nearly nine sections which the six* 
feet speculum may embrace as peculiarly its own ! 

What its revelations yet may prove, then, we can have no 
idea. Several thousands of nebnUe have been catalogued : 
tiie great reflector might add to these tens of thousands more. 
But tbis, seeing how few nights in a year are favourable for 
the highest powers, must be the worit of years of perseve- 
rance. It would be a worthy undertaking for the Qovemment 
of a great country, to afford the means of multiplying such 
gigantic instruments. Application is to be made, in this di- 
rection, for a six-feet reflector at the Cape of Good Hope, 
for the examination of the heavens towards the southern pole. 
Iiord Rosse, with his usual nobleness of liberality, will yield 
up his laboratory, machinery, and men, to the service of Go- 
vernment, and is willing, moreover, to give the direction and 
guidance of his master-mind. Wilt the British nation be con- 
tent with a refusal % 

The range opened out to us by the great telescope at Birr 
CitBtle, is best, perhaps, apprehended by the now usual mea- 
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surement — ^not of distaaces in miles, or millioDS of miles, or 
dianeters of the earth's orbit, bat — of the progress of light 
in free space. The determinatioD, within, no doubt, a email 
proportion of error, of the parallax of a considerable num- 
ber of the fixed stars, yields, according to M. Peters, a space 
betwixt us and the fixed stars of the smallest magnitude, the 
uxth, ordinarily visible to the naked eve, of 130 years in the 
fiight of light. This information enables us, on the principles 
of sounding the heavens, suggested by Sir W. Herschel, 
with the photometrical researches on the stars of Dr Wol- 
laston and others, to carry the estimation of distances, and 
that by no means on vague assumption, to the limits of space 
opened out by the most effective telescopes. And from the 
guidance thus afforded us, as to the comparative power of 
the six-feet speculum in the penetration of apace, as already 
elucidated, we might fairly assume the fact, that if any other 
telescope now in use could follow the sun if removed to the 
remotest visible position, or till its light would require 1 0,000 
years to reach us, the grand instrument at Parsonatown 
would follow it so far, that from 20,000 to 2.5,000 years would 
be spent in the transmission of its light to the earth. But in 
the case of clusters of stars, and of nebulte exhibiting a mere 
speck of misty luminosity, from the combined light perhaps 
of hundreds of thousands of buds, the penetration into space, 
compared with the results of ordinary vision, must be enor- 
mous; so that it would not be difficult to shew thepro- 
habilHy that a million of years, in flight of light, would be 
requisite, in regard to the most distant, to trace the enormous 
interval. 

But after all, what is all this, vast as the attainment may 
seem, in the exploration of the extent of the works of the 
Almighty! For in this attempt to look into space, as the 
great reflector enables us, we see but a mere epeck — for 
SPACE IS Inpihite. Could we take, therefore, not the tardy 
wings of the morning, with the speed of the mere spread of 
day, nor flee as with the leaden wings of light, which wonld 
require years to reach the nearest star, but, like unhampered 
thought, could we speed to the farthest visible nebula at a 
bound, — there, doubtless, we should have a continuance of 
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revelatioiie; and if bound after bound were teUten, and new 
spheres of apace for ten thousand repetitions explored, — 
should we not probably find each additional sphere of tele- 
scopic ricuoD gamiabed witli suns and nebulous configurations 
rich and marvellous as our own ? If these riews serve to 
enlarge our conception of creative wonders, and of the glory 
and power of the Great Architect of the heavens, should 
tfaey'not deeply impress us in respect to the Divine conde- 
scension in regarding so graciously this little, inferior world 
of ours .' Auimated with the spirit of the Psalmist, we aball 
each one, surely, be disposed appropriately to join in bis 
emphatic saying, — " When I consider (by heavens, the work 
of thy fingers, the moon and the stars which thou bast oiv 
dfuned ; what is man, that thou art mindftil of him i or the 
son of man, that thou visitest him ? " 



0/the Proper Application of JReeervoire to the Improvement 
of Rivera. By Chables Ellet Jun., Civil Engineer, 
United States of America. 

It is not intended to recommend the mode of collecting 
the superfluous water into reservoirs for their improvement 
to all streams. It is only those rivers, or parts of rivers, on 
which the imperfections of the channel are caused essentially 
by a deficiency of water in seasons of drou^t, and not by the 
rapidity of their fall, or obstructions in their beds, that are 
susceptible of this mode of improvement. Rivers which, 
like the Ohio, Alleghany, Oumberland, and Tennessee, are 
always navigable when there is sufficient water in their 
channels to float the boat« freely, but of which the naviga- 
tion fails because the supply of water fails, and on which 
lakes may be formed at small expense, without injury to 
valuable property or to the salubrity of the country, — such 
rivers as these can be best, most cheaply, permanently, and 
effectually improved, by collecting a portion of the waters 
which are wasted in producing floods, and holding them in 
store for (he season when (he sources of supply fail to render 
their customary tribute to the channel. 
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Such are esaentiaUy the cbtu-octeriatics of all the great 
rireni of the MiBBJBsippi valley. 

Many of these Btreams rise in the mountain ridges, and 
flow i^at distances through depressions parallel with the 
range in which they originate. Those which descend from 
the Alleghany break through the subordinate ranges of 
Laurel Hill, Cireeobriar, Big Sewell, and other parallel end 
analogous formations, where many gorges are presented, 
easy to dam up, and where the lakes to be formed will He 
inclosed within a rim of rock, which will insure a purity equal 
to that of the waters of Erie or Ontario, Tens, and per- 
h^s hundreds, of such sites exist in the valleys of the Alle- 
ghany, Monongaheta, Great Kanawha, and their tributaries ; 
and, indeed, along all the rivers that flow from the moaotains 
on eitlier slope of the great dividing ridge. 

It is not to be maintained that the water will become less 
salubrious because it is confined. The lakes which it is pro- 
posed to form are in all respects analogous to the great 
fresh-waler lakes of the globe, which are provided with out- 
lets to the Ocean, through which the water is slowly dis- 
charged, but, nevertheless, so adjusted as to retain the same 
water for a long series of years. 

. The salubrity of the fluid is, not impaired by this exposure. 
The Falls of Niagara probably do not vent the volume of water 
which is contained in Lake Erie more than once in six or eight 
years ; and it is certiun thai the contents of all the upper 
lakes would not pass over the cataract in half a century. 

Nature relies for effecting the change which is for ever 
taking place in great bodies of fresh water, almost exclu- 
sively on the process of evaporation ; and has provided that 
the fluid shall be thoroughly exposed to sun. and light, and 
air, by the agitation of its surface when in volume, and by its 
suspension in the clouds after its evaporation. 

The healthfulnesB of the country cannot be impaired by 
the formation of artificial reservoirs in all respects analo- 
gous to those of nature, liable to be drained off, to some ex- 
tent, more than once in every year. They need not cover 
vegetable matter in sufficient quantity to cause apprehension 
from the effect of its decomposition. These reservoirs are 
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iiot intended to be wholly ezbaaBted ; and need only to be 
reduced at tbe surface, 8o asto lay bare a porUon of tlieir 
rooky borders. 

Bot tie salabritj of rivers, wben no longer subject to be- 
come dry, and bare their sands aod vegetable deposits ex- 
posed to the summer's sun, must necessarily be increased ; 
for tbe same experience which teaches that large masses of 
fresh water, existing as lakes, are salubrious, also teaches 
that shallow, sti^pant pools, such as are found in the place 
of an exhausted river, are deleterious to health. 

It is difficult to imagine a serious objectiun to the im- 
provement of this great natural system of inland navigation, 
by a method which accomplishes so much for an outlay so 
Hinall — by a plan which places no incidental impediment in 
the way of trade, and tbe application of which is limited to 
no State or section of the Union. 

' From the base of the Rocky Mountains to tbe base of the 
Alleghany, there is not a great river or navigable tributary 
that may not be benefited by this process; while on tbe 
eastern slope of the dividing range there are numerous rivers 
flowing into the Atlantic, which have been improved by other 
means, and which must ultimately be subjected to this treat- 
ment, and relieved of the dams by which they are now ob~ 
Btructed. 

Tbe North Sntnch of tbe Susquehanna may be easily 
made navigable, from its mouth into the State of New York, 
for a convenient class of steamboats, by this simple expe- 
dient ; and ttiere are several rivers in Virginia, which, for 
an insignificant cost, may probably be supplied with abun- 
,dant water for a permanent navigation. 

The personal observation of tbe writer does not extend to 
the great rivers of the Southern States. But the elevations 
of tbeir surfaces above tide, from point to point, seem to in- 
dicate that they are even more susceptible of tbe application, 
of this method of iidprovement than those farther north ; 
while the Cumberland and Tennessee, and the rivers of 
Kentucky, possess all the essential characteristics of the Ohio, 
and will always afford a good navigation for steamboats, 
whenever they are adequately supplied with water. 
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Further west, the field of taluable improTement is im- 
mense. ft^)babljr 2000 miles of precarious navigation on 
the Missouri alone, may be rendered permanent and safe by 
a few dams constructed upon the great tributaries above the 
mouth of the Yellow Stone ; aQd, as civilisation is carried 
by steam into those distant regions, it is reasonable to sup- 
pose that the same incidental advantages to society will be 
experienced there, which, it can be shewn, are certain to fol- 
low the application of this system on the Ohio. 

It is not asserting more than the measurements presented 
in this paper will justify, when it is maintained that it is en- 
tirely in the power of man to control all the waters of the 
Mississippi and the Missouri, and compel every river to flow 
with an even current from its source in the Alleghany or 
Rocky Mountains, to its borne in the ocean, for ever free from 
the hurtful effects of floods and droughts. 

The writer can scarcely hope immediately to remove the 
suspicion and distrust with which the iirst announcement 
of his plan was met by the public ; but yet he believes that 
the period is past when prejudice or doubt can long resist 
the force of demonstration. When, in a former age, it was 
proposed in Spain to unite two rivers by a navigable canal, 
a commission of the Inquisition decided against the project, 
on the broad ground that, if it had been the will of God that 
those rivers should be united, they would have been joined 
in their creation. The decision was in conformity with the 
spirit of the age and the people, and was doubtless dictated 
by honest views of piety and right. 

But times have changed, and men are learning to look 
upon this earth and all it contains as a gift from God to the 
beings of bis creation, to be used, explored, studied, and im- 
proved. 

The' waters are not the least of these bounteous gifts. But 
it does not follow, because they are supplied in abundance, 
they were intended for ever to be wasted. It is more in 
unison with what is known of the original design, to conclude 
that the apparent excess was intended for many useful pur- 
poses ; to be collected for the benefit of the parched earth ; 
for the power that it affords ; for the transportation of the 
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products which it aerves to increase and prepare ; and not 
for ever to burst, periodically, in a wave of destruction npon 
man and his works. — (Smithaonian ContribulMns to Know- 
ledge, Tol. ii.) 



Notices of v«'*»OMB Animal Remains, as Bos longifrons, Ac, 
found with Roman Pottery, near Newstead, Roxhargh- 
shire : with Notes in reference to the Origin of our Domes- 
tic Cattle, and the Wild White Cattle of Otis Country. 
By John Alexakdeb Smith, M.I>. Communicated by 
the Author.* 

In the winter of 1846-7, during the escaTation of a cutting 
on the Hawick branch of the North British Railway, in the 
neighbourhood of Melrose, and a little to the east of the vO- 
lage of Newstead, a number of shafts or well-like pits were 
come upon. There were about five or six of these of a large 
»\xe, two of which were built round the sides with stones, 
and were about 20 feet deep, and about 2 feet 6 inches in 
diameter ; the others, being simply dug out of tbe ground, 
were about 4 feet in diameter, and varying from 15 to 18 feet 
in depth. These pits were all found in a space of about 30 
yards square, and among them were discovered some 15 or 
16 amall pita, about 3 /eet deep and 3 feet in diameter, 
which were lined throughout wiUi a layer of whitish clay, 
some 5 or 6 inches thick. All these pits were filled with a 
black peaty-like stuff, apparently damp ashes and earth, and 
in them were observed numerous pieces of Roman pottery, 
consisting principally of the dark-coloured or smother-kiln 
ware, coarser varieties of the gray, and yellowish, and also 
some portions of the fine red or Samian ware, both plain 
and embossed. Many of these, I have been informed, might 
Iiave been preserved entire, or the broken fragments col- 
lected together, which, I regret to say, were carelessly 
thrown with the earth and rubbish to form the adjoining 
mound. I have been able to collect a few specimens of the 

• Read before the Royal Phjeieal Sociaty, Edinburgh, AprU 2, 1881. 
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different kinds of ware (some of which I exhibit), and have 
precwated them to the museum of the Scottish Antiquaries. 
Several silrer and brass ooiDS, of the Emperors YespasiaD, 
Trtgan, and Hadrian, were also fotmd) and the bones of vari- 
ous animals. 

I shall not enter here into the more strictl}' antiquarian 
details of the subject (which I have already, sometime a^, 
fully described in another place — Soc. Ant. of Scot., May 
1S60), farther than to say, that the popular idea of these pits 
having been wells, seems rather absurd, if we consider the 
number of ihem clustered together, as well as their near 
aeighboorhood to the Itiver Tweed. English archaeologists 
call pits of this kipd rubbish-holes, or dirt-pits, — the name 
sufficiently pointing out their supposed use ; but it certainly 
seems to me very strange, that the Komans should have 
tdien so much apparently unnecessary trouble for such a 
purpose, as the land would surely not be bo very valuable xa 
those ancient days, and the Eiver Tweed runs at no great dis- 
tance from them on the north, which would seem to adord 
a simple means for carrying off auyUiing of the kind. I am 
inclined to the opinion, from considering all the circumstances 
of the case, that these had been the burying- places of the 
ancient JHoman town, which I believe to have existed in the 
immediate neighbourhood, and that in these pits were depo- 
sited the inurned ashes gathered from the extinguished fu- 
neral piles of the dead ; the remains of sacrificed animals 
being then apparently laid over them as their most appro- 
priate covering. However this may be, pits of a correspond- 
ing kind have been discovered in various places in England ; 
but, SB far as I am aware, this is only the second time any-* 
thing at all resembling them has been noticed, or described, 
as occurring in Scotland. A little to the east of these pits 
a bed or stratum, of considerable size, and consisting appa- 
rently of burnt earth, mixed witJi wood charcoal, was observ- 
ed, and a little farther to the east, another of smaller size 
was also come upon ; and in both of these, various pieces of 
pottery. Mid the bones and teeth of animals, were discovered. 
I regret my not being able to give a full and satisfactory 
account of the various animal remains which these beds and 
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pitB contaiued, as most of them were careleasl; dug out by 
the rough faandB of the " navies," and added with the earth 
to form aD adjoining mound. Those I have been able to 
collect and examine are the following : — 'In the first place, 
however, I must notice the discovery of a human skeleton in 
a pit, about three feet in diameter, and ten feet in depth, 
a little to the south-west of the lai^ built pits. It was 
found standing erect, vrith a spear beside it ; the head of 
the spear was of iron, 14 inches long, and 1^ inch broad 
at its widest part, and traces of the handle still remained, 
the rotten wood falling out on the spear being touched. 
The skull alone vras preserved, and through the kindness 
of my friend Dr Brown, Melrose, is now in my poBses- 
sion (since presented to the Museum of the Scottish Anti- 
quaries). It is well formed, of moderate size, of the Caaca- 
wau type, with strongly-marked muscular impressions, and 
the teeth generally sound, and little worn, being evidently 
the skull of an adult male in the prime of life. An examina- 
tion of it was carefully made by I>r I>. Wilson and myself, 
for his interesting paper " On the Crania of the Tumuli," 
(read to Brit. Assoc, here), and the following are the details 
of its various dimensions, according to the terms used by Dr 
Morton in the "Crania Americana:" — Longitudinal diameter, 
7 in. 3 lin. ; parietal diameter, 5 in. 4 Un. ; frontal diameter, 
4 in. 6 lin. ; vertical dlamet«r, 5 in. 4 lin. ; intermastoid arch, 
14 in. 7i lin.; intermastoid arch, from upper root of zygomatic 
process, 12 in. ; intermastoid line, 5 in. 3^ lin. ; do. from upper 
root of zygomatic process, 5 in. 6 lin. ; occipito-frontal arch, 
14 in. 4 lin. ; do., from occipital protuberance to root of nasal 
•bones, 12 in. 9 lin. ; horizontal periphery, 20 in. 6 lin. ; rela- 
tive capacity (which is here assumed by adding together tlie 
longitudinal and vertical diameters, and the horizontal peri- 
phery), 33 in. 1 lin. 

If this skeleton, from the place where it was found, be 
considered that of a Boman citizen, it must, in my opinion, 
have belonged to the later period of their occnpation of this 
district ; as it was not until then that the practice of burning 
the dead began to be given up, and the simpler rite of inhu- 
mation reintroduced. Or, it is not improbable it may belong 

i.,,i,, .,■ , Cockle 



found near Newgtead, Roxburghshire. 123 

to a much later period ; but on this difficult subject it is no 
easy matter to decide. 

Of the variooB remaiDS of tiie lower animals which were 
collected, the first I shall notice has been well called " the 
noble associate of man," — I refer to the Horse, Equus Cahal- 
lus, Linn^ to which I consider this back part of a mntilatod 
Bknll to have belonged, and which seems to have been an in- 
dividual of rather a small size. The next is the Common 
Hog, Sus Bcrofa, Linn., of which a lower" jaw was preserved. 
It is eMily distinguished by its peculiar form, the posterior 
grinders being oblong, with tuberculated crowns, and the in- 
cisors sloping forwards. The third animal which I have to 
notice, is represented merely by a portion of a round antler, 
apparently of the Common Stag or Red Deer, Cervus ela- 
pkus, Linn. It seems to be a part of the first or brow antler ; 
and I was informed, that tolerably perfect antlers, said to 
be those of the red deer, had also been found ; but these I 
was unable to get for examination. 

The otherremains consisted of skulls, and apparently other 
hoaeBof ekort-horned Owen, which I shall attempt more parti- 
cularly to describe. I need hardly allude to the well known fact, 
of the previous existence in Britain of two species of enormous 
wild oxen; the one the sha^y Sison, the other the large 
horned and mighty Urns (£o«j:>rHnt^emu«,Boj an.); an animal, 
according to Ccesar, almost equalling the elephant in bulk; but, 
in addition to these, there were also short-homed cattle of a 
very inferior size, which have been proved to have exist«d in 
Britain from the period of the newer pliocene formation, their 
remains being found in drifts and fresh-water deposits, along 
with those of the mammoth and the rhinoceros, and In the 
caves of the same period, the prey, it may have been, of 
tigers, bears, and faysenas ; as well as through the depo- 
sits of the alluvium ; down to their existence in the bogs, 
and among the traces of men in the latest of all the 
formations ; being spared apparently, for man's sake, while 
their dread contemporaries of earlier times had passed from 
the lace of the earth. After this, however, they also seem 
to disappear as a distinct species ; still existing, it may 
be, in some of the many varieties of our present domoK- 
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ticated ox. This small sfaort-bomed ox, Professor Owen has 
designated the Bo» longifrona. "It belongs," liie learned 
Professor says in his excellent work on ' British Fossil Mam- 
mals,' " like onr present cattle, to the sab-genus Boa, as is 
shewn by the form of the forehead, and by the origin of tiie 
boms from the extremities of the occipital ridge ; but it 
differs from the contemporary Bo» primigenitu, not only by 
its great inferiority of size, being smaller than the ordinary 
breeds of domestic cattle, but also by the boms being pro-^ 
portionally much smaller uid shorter, as well as differently 
directed, and by the fwehead being less concave. The horn 
cores of the Boe longi/rom describe a single short cnrre out- 
wards and forwards in the plane of the forehead, rarely ris- 
ing abore that plane, more rarely sinking below it ; the cores 
have a very rugged exterior, Mid are usually flat at their 
upper part." Vide Otven's Brit. Fob. Mammal. With regard 
to the horn cores. Professor Owen seems to allow some little 
latitude, both as to their size and curvature. In alluding, 
p. 501, to the UruB being diBtingnished from the Bos taunts 
by its great size, and tfae direction of the boms, be qttotes 
from Cuvier the following remark : " The naturalist well 
knows that such characters are neither constant nor proper 
for the distinction of species ;" and, accordingly, he admits 
that the Urus was sul^ect to some variety in these respects ; 
and, in the passage just quoted, he also appears to allow a 
certiun amount of range in the curvature of the bom cores 
of the Bos Umffifrons ; for he says, as already mentioned, 
they " rarely rise above the plane of the forehead, and more 
rarely fall below it." The four skulls in my possession 
(which I now exhibit), seem to correspond very considerably 
with these general characters of the Bos longifroiM, if wa 
consider an allowance made for the slightly upward bend of 
the horn cores of one at least of them, while they agree with 
the forward curvature, and scarcely rise above the plane of 
the forehead. Indeed, two of them (Nos. III. and IV.^, seem 
very closely to resemble the description given by Professor 
Owen, and the horns of No. IV. especially correspond ; the 
other two, Nos. I. and II. {vide Plate), although perhaps 
slightly different, and of rather a lai^r size, still agree con- 
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Bider»bly in most particulars; the largest of these No. J, 
being probably a bull, as welt from its larger size, and 
more strongly-matked horn cores, as from the proportionally 
broader aod squarer forehead, which is believed to be cha- 
racteristic of the male ; and the others being in all probability 
cows. I would be inclined to accoont for their slight differ- 
ences upon the supposition of these skulls being the remains 
of cattle which had become domesticated at that early period 
in our country's history, when the Roman soldier was a 
dweller in the south of Scotland ; and should they be con- 
sidered as not absolutely identical with the JBoe longifrons, 
they seem apparently so closely allied, as to afford a strong 
reason for believing it to be, at all events, the native source 
from which they had been derived. I have made out a table 
of their different dimensions, as compared with those given 
by Professor Owen, aod it will be seen how very closely they 
correspond {vide Table). One of the skulls. No. IV., seems to 
have been sawn through the middle, and, from the appearance 
of some of the others, you might fancy the animals had been 
killed by the heavy blow of an axe, or some such instrument, 
striking them obliquely immediately behind the horns. On 
examining these skulls, I have been struck by what appears 
to me to be the large relative size of their prominent orbits, 
as contrasted with those of the Boa prindgenius, and even of 
our domestic cattle. In the B.primtgenius, indeed, the orbit 
seems to be small in relation to the immense bulk of the 
skull. And I may also notice ihe peculiar prominence in the 
middle of their supra-occipital ridg^, especially in the skulls 
Nos. III. and IV. Since writing these notes, I have read a 
very interesting paper by Professor Nilssoo of Lund, in the 
Annals and Magaaine of Natural History, vol. ii. of Second 
Series, " On the Extinct and Existing Bovine Animals of 
Scandinavia," in which he gives a detailed account of the 
characters of the Bos longi/rons of Professor Owen, or Dwarf 
Ox, a f«w of which I may enumerate here. He says : " As 
far as we yet know, it is the smallest of the ox tribe that had 
lived wild in our portion of the globe ; the whole leogth, 
from the muzzle to the end of the rump bone, he supposes to 
have been about 6 ft 8 inches, and, from the slender make 
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of its bonea, it had rather resembled a deer than an ox. 
The forehead apwards over the eyes is flattened, with an edge 
going along the Irontal seam, which is most prominent up- 
wards, and ends with a rounded indenting backwards. Be- 
tween the eyes, is a more or less considerable depression, 
above which there is often a rising, and beneath which lies 
the incisioQ for the nasal bones, which go nght up to the 
line drawn between the lower borders of the orbits. (Thus 
the frontal bones are not longer in tbia species than they are 
in the Urus or Taurus.) The horn cores are small, cylin- 
drical, short, curved only in one direction forwards ; some- 
times, thouji^ seldom, downwards, in the plane of the fore- 
bead. The form of the temporal cavity is, behind, transverse- 
obtuse ; before, oblique-pointed ; ite hinder part (to the angle 
above the joint of the under jaw), only one-fourth part 
broader tfian the forepart. The anterior palatine apertures 
lancet-shaped, at the back oblique inward-pointed ; the back 
ones lie between the palate bones ; the nape transverse, np- 
wards with a vertical indenting ; downwards with a vertical 
edge over the circular foramen of the nape. 7%e skall of 
tMs species varies considerably in size, and even something 
in form, according to its age and sex. The species, how- 
ever, is always known by a protuberance upon the upper 
part of the forehead in front, and an indenting backwards." 
(The italics I may observe, are not in the original.) He 
gives a table, also, of the usual dimensions of young speci- 
mens, which I have added to mine, to shew their general 
correspondence. 

These four skulls then, (before you,) which were found 
near the village of Newstead, Roxburgbshire, seem to me to 
agree so very closely with all these distinctive characters, as 
tp prove them to have been very nearly allied indeed, if not 
absolutely identical with, the B. longifrons ; and should yon 
agree with me in this opinion, then I may say, I consider 
these as of course proving their existence in the soitth of 
Scotland at the time of the Roman occupation of the country, 
of which, as far as I am aware, these skulls are the only 
' evidence. 

The examination of the skulls of cattle, which had un- 
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duubtedly existed in our country at a very remote period, 
naturally suggests some queries as to the Origin of our 
ordinary Domestic Cattle, which is a questJon of consider- 
able iaterest as well as difficulty, but into which I do not 
intend to enter farther than to bring forward a few gleanings 
and remarks bearing upon this interesting subject- Profes- 
sor Nilsson, in the valuable paper already alluded to, after 
describing what he considers to hare been an additional 
species of extinct and fossil ox, which, according to him, 
had existed in this country as well as in Sweden, which he 
calls the Bos frontosus, and to which, in passing, I must 
allude. It is distinguished, he says, by the ridge of the occi- 
put rising high in the centre, convex ; the horns, which rest 
on longer pedicles than among any known species of ox, are 
short, and directed outwards and backwards, and then bend 
forwards. The size of the skulls denote an animal which, 
althouf^ much less than the B. primigenivs, is yet consider- 
ably larger than the B. longifrons. It belongs, he says, to 
the country's oldest post-pliocene period. And with regard 
to the question of the origin of our present cattle, the Pro- 
fessor considers that a race of our domestic cattle Have 
probably been derived from, each of the three species he de- 
scribes of the sub-genus Boa with the flat forehead ; the B. 
primigenius, B. frontosus, and B. longifrons ; none of them, 
according to the general opinion of naturalists, being derived, 
from the Bison or Aurochs, which is quite different in its 
characters, and never pairs with the domestic cow. Other 
naturalists, however, consider the Bos primigenius as the 
origin from which our domestic cattle are derived. I entirely 
concur with the opinion of Professor Owen, in considering it 
highly improbable, in fact almost impossible, that the enor- 
mous and savage Uri, of which Oeesar says, " great is their 
strength and great their speed, and they spare neither man 
nor beast which they catch sight of ; and that the man who 
killed the greatest number of them, even by the pitfall, 
brings the horns as an evidence of his prowess, and is highly 
applauded by his countrymen ; and so savage is their nature, 
that, though taken never so young, they cannot be tamed," — 
(lib. vi., 27, 28.) To suppose beasts like these, not only tamed, 
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in oppoaitioD to auch decided evideBce to the contrary, but 
also so strangel; degenerated into the comparatJTely small- 
sized and placid ox of the present da;, seems to me really 
past belief. 

And with regard to the opinion, tiiat the domesticatad 
British cattle were originally derived from those of ihe 
Roman colonists, we must recollect that we have evidence 
which proves the existence of numerous herds of domesti- 
cated cattle in Britain before ever Giesar's troops set foot in 
the country. This Professor Owen seems rather to overlook, 
when he says, (p. 600, Brit. Fo». Mam.,) that in all probabi- 
lity the " herds of newly conquered regions would be derived 
from the already domesticated cattle of the Koman colonist." 
No doubt to a certfun extent this might aftorwards be the 
case ; but Ctesar himself tolls ns, in his Commentaries, at the 
very commencement of his operations in England, that " the 
country was well peopled, and that they poBsessed ' pecoris 
magnus numems,' " — (lib. v. 12) — numerous herds of cattle ; 
for " pecuB " is frequently ased when domesticated cattle are 
spoken of, althoogh certainly its more correct signification 
refers to sheep ; and that in this instance it refers to cattle, 
we think is rendered the more likely, by bis going on to toll 
us that the natives of the interior of the country seldom 
troubled themselves with the tillage of the ground, but lived 
on milk and flesh meat, and clotlied themselves with the 
skins — (lib. v., 12, 14) ; — all of which facts are proofs of the 
reference being at least to domesticated herds ; and also, as 
has been well remarked, that the proverbial fondness of the 
natives of the southwo parts of our island, at the present 
day, for the " roast beef of Old England," is a tuto of no 
recent origin. It should also be remembered, that it must 
have taken no little time before tlie country could be filled 
with "numerous herds of cattle," especially if we consider 
the difficulty of transit from one country to another, in the 
still earlier and ruder times ; and I may remind you of the 
fact, of which Ceesar also informs us, that the Germans were, 
like the British, in possession of numerouB herds of cattle 
before the Romans invaded them ; not being tillers of the 
ground, but resembling the British in their " milk, cheese, 
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and 6eBh" diet, — derired of courss from their domesticated 
cattle. Considerations such as these woold make me rather 
agree with Professor Owen's other remarks, when, fjva^g 
of the Bos longifrone, be says, " that if it still be contended 
that the natirea of Britain, or any part of them, obtained 
their cattle by taming a primitive breed, this small-uzed, origi- 
nal variety of ox, is most likely to have furnished the source." 
Now, I am inclined to think that the several instances where 
bonea of this animal have been found along with the ancient 
works of man, as mentioned by Professor Owes, as well as 
in the present case, are, in all probability, proofs of the early 
domesticated state of an ox identical with the B. longi/rona ; 
which, as already mentioned, had existed in this connli^ 
from the times of the newer pliocene period. 

And in support of the opinion of the Boe longi/rona being 
the true origin of our domesticated cattle, or at least as shew- 
ing its more general resemblance to them, I may extract one 
or two statements from the paper of Professor Nilsson already 
referred to; for example, when describing the Bos frontoaus, 
be says, " It aeeme to have been about the aize of our common 
cow, from which, however, in forw it totally differa" And in 
the Boa longifrona, as already noticed, " the form of the tem- 
poral carity is behind transverse-obtuse, before oblique- 
pointed ; its hinder part (to the angle above the joint of the 
under jaws) only one-fourth broader than the fore part. 
Herein it resembles the tame ox, but differs visibly from the 
B. Jrontoaua, in which the back part is twice as broad a» 
the forepart, and aleofrom the Urus." And he also states 
that in the Urns the nasal bones are five times as long as 
broad ; in the B. longifrcaiB they are nearly six ; while in the 
domestic ox they are six-and-a-half times as long as broad. 

It is curious to notice the fact, that the wilder districts of 
Britain, as the extremity of Devon and Cornwall for ex- 
ample, and the mountainous districts of Wales, as well as 
our own rugged land, seem all, according to Mr Youatt, 
to have been originally stocked with cattle having even yet 
as it were a general family likeness, with moderate sized 
horns, uid of no great general bulk ; being the very localities, 
as Professor Owen well remarks, where the natives would 
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drive tbeir domestic cattle before the advance of an inyader, 
and where of coarse traces of the original breeds are most 
likely to be found. Full allowance must, boweTer, at the 
same time, be made ft>r the wonderfal changes produced on 
cattle by Tariely of situation, and climate, by pastures, and 
attention on the part of tiieir possessors to their breeding, 
so as to favour, from what originally might be an accidental 
peculiarity, the preaeryatton and gradual spreading over the 
herd of some fancied excellence, or beauty, or fashion of tJie 
time. The Galloway cattle may perhaps be cited as ao in- 
stance of the changes produced in this way ; they are now 
known as a breed of polled or hornless cattle ; whereas, it is 
said, that so late as the middle of the last century, the greater 
part of them had horns of a raUier small or medium size. 

The Ancient White Cattle, still esisling in some gentle- 
men's parks, may also, it seems to me, he considered as an 
instance of a beautilul and much-esteemed variety of our do- 
mesticated cattle, being artificially preserved ; and, as these 
are believed by many to be the last remiuns of onr native 
wild cattle, I may perhaps be excused entering a little into 
detail on this curious sobject. We find, among these various 
herds of park-kept, so-called Wild White Cattle, at present 
or lately in existence in tlte country, a considerable diversity 
in their general appearance ; some with red ears, others with 
black, and this latter peculiarity occurring occasionally even 
among those of the red-eared variety, as mentioned by Bewick 
of the Chillingham cattle ; and some having horns, while 
others have none, as the breed of wild white cattle at Gis- 
bume, in Craven, Yorkshire (Vide Bewick's Qaadrupeda) ; 
and, besides other little peculiarities, we have also the occur- 
rence from time to time among these breeds, of cattle more 
or less marked with brown or black spots, but these tndivi- 
duala are always killed, to prevent this variety spreading 
among the herd : — " And when the calves have been taken 
young, they have been completely tamed, and become like 
the common domestic ox, feeding as rapidly in confinement 
as a short-horned steer." — (^Vide Paper" On the Wild White 
Cattle of Chillingham," by William Hindmarsh, Esq., in the 
Annah of Nat. Hist, for 1839, vol. ii.) All these peeuliari- 
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ties aeem to me to favour the idea of these cattle being merely 
a fiuicy breed of aocient domesticated cattle, preserved for 
their beauty ia the parks of the nobility. 

It is well known that the colour of many animals ia chang;ed 
by domestication, and that they frequently become more or 
less entirely white ; and it is interesting, as shewing appa- 
reoUy where some of the last traces of the original colour 
of an animal, which baa been changed in this way, may be 
expected still to remain ; to notice the remark of FrofesBor 
Bell of Jjondon, in his valuable work on " British Qoadru* 
peds," that " It appears the ears are more liable to retain 
colonr in animals which become white by domestication than 
any other parts. This is the case, as we have seen, with the 
goinea pig, and it is no less true of the ox, and some others." — 
(P. 355.) I have heard a similar remark made by Professor 
Fleming, tiiat he had never seen an entirely white ox, but 
Uiat the ears ^ways remained of a different colour. Now in 
these park-kept white cattle, we have this same peculiarity 
also existing. And Professor NUsson alludes in bis paper, 
to the well-known fact, that no race of wild oxen of 
this wMte colour is known to naturalists. In Mr Hind- 
marsh's paper, already referred to, he quotes passages ^m 
sevOTal ancient authors, to justify the hypothesis of their being 
the remains of the ancient wild cattie of the country : these 
aathors are. Hector Boece or Boethius, " Scotorum Historise 
a Prima Oentis Orij^ne," published at Paris in 1526 ; and 
Bishop John Leslie's work " De Origine, Moribus, et Rebus 
Gestis Scotorum," published at Rome in 1578, Now these, 
I suspect, must be considered, not as two independent autho- 
rities, but merely as one ; for tiie Bishop, in his book, pub- 
lished some fifty-two years after the other, gives manifestly, in 
this instance, almost a verbatim copy of the statements of 
Boethius- To shew this, I may compare the original passages, 
which refer to liie existence of these white cattle in the Great 
Caledonian Forest, which formerly covered the country from 
Stirling to Athol. 1, Boethius, " Scotorum Uigtorite a 
Prima Oeatif Origine," fol- 6, 1. 63; Scotorum Regm De- 
tcriptio, &e., of edit. Paris 1574 : — " Hie initia olim fuere 
Caledonia sylvie, manentibtu videlicet veteribus sdhnc nomi- 
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Dibnti Callendar et Gaidar, excuireDS per Monteb et Eme- 
vallem longo tractu ad AthoUftm et Loquhabriam usque. 
Oignere flolet ea sylva boreB candUaimoB in formam leonis 
jubam fereotes, cetera mansuetiB aimUlimos, Terum adeo 
feroB mdomitdBque atqne hamanum refugieotes consortinm, 
ut qnaa herb»s, M^bor^sque aut frutices humana eontrectatafi 
manu Benserint plarimoB deincepB dies fugiant : capti autem 
arte quapiam (quod difficUimum est) moz paulo prte nuestj- 
tta moriaDtur." — " Hajus autem animalia cameB esni jucan- 
diBsiiDse sunt, atqne in primis sobilitati grat», Tenun cturtiia- 
ginosie. Caetemm quum tota olim silra nasci ea solerent : in 
una tantum nunc ejus parte reperiuDtur, qute Cummimald 
appellatur, aliis gula humana ad, intemeoionem redactis." 

2. Bishop Leslie, De Origine, Moribits et Rebus Oeetie 
Scotorum, Rome, 1578, p. 19, (Scotia Deaertptio) :— " Ab his 
regionibns vastissima ilia olim Caledonia sylra initium sump- 
ait, ut qusedam loconim nomina faodie indicant." — " In Cale- 
donia olim frequens erat sylveatris quidem boa, nunc vero 
rarior, qui colore candissimo, jnbam densan, oc demiasam 
instar leonis gestat, tracnlentas, ac fierus ab bumano genere 
abhorrens, ut qusecnnqae bominea vel manibua contr«ctaTint, 
vel balitu perflaverint, ab iis multos poat diea omnino absti- 
nuerint." — " Ejua camea cartilaginoeee aed aaporis suavissi- 
mi. Erat is olim per illam Taatisaimam Oaledonias aylvam 
ft^quens, sed bumana ingluvie jam assumptus, tribus tantnm 
locis eat reliquua, Stirivilingi, Cnmemaldise, et Kincamiffi." 
And as for Boethina himself, we must remember, that though 
perhaps a good enough authority as to anything that hap- 
pened nnder his own observation, he is so eredulons aa to 
believe apparently all that was told him, however extraordi- 
nary ; BO that bis deacription of theae cattle, of the purest 
white, maned like lions, nntameably wild, and fleeing tbe 
very neighbourbood, or even the acent of men, and which 
apparently he had never seen, must all be taken with a con- 
siderable allowance, and in all probability were nothing more 
than strayed domestic cattle, which, in the com^e of years, 
had lapsed into a semiwild stat«. As an instance of bis cre- 
dulity. I may refer, in the words of Bellenden's Translation of 
1553, to his account of the extraordinary animal described 
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by Sir Buacan Ctunpbell, — " That out of Gwloll, ane loch of 
Argyle, the yeir of God H.DX yeiris, came aae terrible beast, 
alsmeikil asane grew hound, fiitit like ane ganar, and straik 
down greit trees with the dint of her tail, and slew thre men 
quhilkH wer at their botuntis with thre straikis of ber tail ; 
and wer not the remanent hnnteriB clam up in Btrang aikis, 
they had been all Blane in the aamin maner." — (Chap, vii., 
Bellenden'a Trans. o/Boetkiua' History.) 

It is GuriouB, however, to trace the deBcription of these 
white cattJe, maned like lions, &c., published by Boece in 
1&26 ; as it seems to have been adopted by naturalists on his 
authority, and to have apparently been the only source from 
which they derived their descripUons. Aldrovandus, in his 
work, " Quadrupednm Omnium Bisulcorum," Bonon, 1632, 
refeiring to the older work of Gesner, "Histoiia Animalium," 
3551; notices these white cattle, in all probability from their 
being described as having manes like lions, &c., under the 
name of Biaon album ScoHcum, sive Calydonicum, using the 
very wfods of Boece already quoted. Then, in the " Historia 
NataraliadeQuadrupedibus" of John JonBton,M.D., published 
at Ajusterdam, 1657, we have this same description of Boece, 
again in p«+ repeated ; in two different places, however ; 
6r8t, in the Chap. " De Bove Domestico ;" and again, " Be 
BobuB Fms,'^ with a marginal reference to Aldrovand. His- 
tor. Bisul. To shew this more fully i may quote the passages. 
Art. 1, Db Bove Dombstico. DiferentitB. p. 34. "In Scotia 
boves sunt sylvestres colore candidissimo, juba densa ac de- 
missa, trucolenti et feri, adeoque ab humano genere abhor- 
rentes, at ab iis qute homines vel manibus contrectarint, vel 
halitn perfiaverint, per multos dies abstineant, dolo captj, 
moriantnr. Games cartilaginosfe habcnt." And again, Art. 2. 
Db Bobdb Fbbis, p. 1. DeBiaonte. " Hue pertinet et Bison 
Scotieua. Candidissimum esse aiont, in formam leonia jubam 
ferre, cietera mansuetis simillimum, vernm adeo feram et 
indomitum, humanique consortii hostem, ut quas herbas aut 
frntices humana contrectatas manu senserit, plurimos dein- 
ceps fugiat ; captam autem arte quadam, mox pre meestitia 
mori.'' So that we have now two species, apparently made 
oat of Boece's description ; and accordingly, in the Sootia 
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ILLDSTKATA, eive Prodromug Histories NaUiralit of Robert 
SibbaH, M.D., published at Edinburgb in 1684, we find titis 
Scottish nataralist qnoting from Jonston's work, referred to 
above, adding, however, the fallowing remarks : — " Queeqai- 
dem ab Historicis nostris petita sont, sed confirmations egent. 
In ploribuH locis montiuife partis Scotise reperiontur qnidem 
Boves feri, albi quoqoe : fled non iUi trwmlenti, neque forma a, 
dom^Heis differunt. Ad jubati Bisontes none extent, nescio," 
De Bieulcia Muminantibus Comigeria, p. 7. So that Sibbald 
seema to doubt the existence of the so-called Bison Scoticus, 
thongh he admits that white cattle, exactly however resem- 
bling the domesticated breeds, and bj no means so fierce and 
savage as they are described, still run wild in some of Uie 
monntaJnoQS districts of the conntry. The original source of 
the whole statement being apparently the description given 
by Boece, and repeated by Bishop Leslie, which I have already 
ttUien the liberty of criticising, as being, in all probability, 
a very exaggerated account. And moreover, if we search 
still further back in the records of a much greater antiquity, 
we find evidently the same kind of white cattle described in 
such a way as seems to me to imply, without a doubt, their 
thorough domestication. As in the " Leges Wallicce," of 
" Howell Dda," the Welsh laws of King Howell the Good, 
which date from about A.D. 942-3, or before the middle of 
the tenth century, — vide Translation by GuI", Wottonus, 
London, 1730. "We there find white cattle with red ears,'in 
all probability the same breed of cattle as those I have been 
referring to, ordered to be paid as a compensation for oC'enees 
committed against the Princes of Wales — (vide Lib. 1, chap, 
vi., p. 10-11): "DeaolvendaMulta Regis. — Multa pro injuria 
Begi Aberfraviae illata hoc modo solvenda. Centum vaccas 
pro qualibet centuria subditione ejus Retie solvet, et cum 
singulis centenifl vaccis unum Taumm attribue rufis pneditum 
cum Virga aurea ejusdem cnm Bege longitudinis, magnitn- 
dine digiti ejus minimi, et craaaitudine unguis aratoris qui 
per novem annos araverit. Aumm nemini debitur nisi £e^ 
AberfravisB." — " 3. Domini Dinevorse privilegium est acci- 
pere pro eompensatione injariee sibi ilHtee vaccas albas 
aures ru/as habentes, totidem quot ordine sibi truccedestes 
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pertingent ab Argo^lia (e) ad Dinevoraoi, et cum gmffulis 
vioenis vaecU taurum ejuedem coloris. Aurum nemini pen- 
dlbjF nisi Regi Dinevorffi vel Segi Aberfravite." — " (e) Loci 
□omen prope Dineroram, sibi nbi prseciae bHub Bit ignoratur." 
— It Beems very evident that snch numbers of living wild 
cattle could never be exacted as payment of a fine, but that 
beyond all doubt domeaticated cattle are here referred to, 
and apparently, from the special character of the notice, a 
favourite variety, highly prized for their beauty and peculiar 
colour. And to shew bow highly this breed of cattle had 
been valued at a very early period, I may quote several pas- 
sageB from Mr Youatt's well-known work *' On Cattle." He 
says, (p. 478,) " Howel dfaa, or Howell the Good, describes 
some of the Welsh cattle, in the tenth century, aa being 
' white, with red ears,' resembling the wild cattle of Chil- 
lin^am Castle. An early record speaks of a hundred white 
cows with red ears being demanded as a compensation for 
certain offences against the Princes both of North and South 
"Wales. If the cattle were of a dark or black colour, one 
hundred and fifty were to be presented. When the Cambrian 
Princes did homage to the King of England, theeame number 
of cattle, and of the same description, were rendered in ac- 
knowledgment of sovereignty. Speed tells us that Maud de 
Breos, in order to appease King John, whom her husband 
had offended, sent to his Queea a present from Brecknock- 
shire of four hundred cows and a bull, all white, and with 
red ears. Whether this was the usual colour of the ancient 
breed of Welsh and British cattle, or a rare variety, esteemed 
on account of its beauty, and chiefly preserved in the parka 
of the nobles, we are unable to determine. The latter is the 
more probable supposition ; and the same records that de- 
scnbe the ' white cattle with red ears,' speak aiso of the 
' dark or black-coloured breed, * which now exists, and which 
is general throughout the principality ■" It appears to me but 
natural to suppose that these were all domesticated, and 
surely not u^ld cattle, to which reference has been made in 
these various passives ; and that they were a highly-prized 
variety, is shewn by their colour being specially mentioned, 
as well SB their being valued at a half more than the dark- 
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coloured, which were most probably the more common breed 
of the district. And let me call to your recoilectioa a 
remai-k of Hectw Boece himaelf, in the paa»»ge already 
quoted : that, witiik the exception of their colour and maoea, 
the wiUi white cattle are exceedingly like the ordinuy tame 
or domesticated breed ; and that their flesh is very pleawmt 
food, and much approved of by tiie nobility ; — both of which 
observations, in my opiuion, tend to shew the truth of the 
views now stated. 

Youatt says, the old legends of Wales spealc of the ancient 
domesticated cattle, being of a dark or reddish colonr, resem- 
bling considerably the Devon cattle ; and according to the 
same authority, " the slightest observation will convince us 
that the cattle in Devonshire, Sussex, Wales, and SootiaDd, 
are all essentially the same." He considers that red had been 
Uieir primitive colour, as he traces it through all these varie- 
ties, and declares that even where another colour, as black, 
now prevails, the memory of the red still remains, and has a 
superstitious reverence paid to it in the legends of tiie people. 
In Scotland also there has always existed a popular feeling of 
preference for the red cow, it being declared to be " luckier," 
and to g^ve more milk. It is, perhaps, worthy of notice, in re- 
lation to the question of colour, that the Urut, or B. primi- 
f/eniuc, is believed to have been of adark or black colour; and 
in what I consider to be a very rare specimen of a portion of 
the skull of the Bos longifrons, with the horn and part of 
the skin and hair still attached, which was kindly shewn me 
by Professor Fleming, the colour of the hair, as far as you 
can judge from a specimen found in an Irish bog, is also of 
a black or dark reddish or brownish tint ; it may be, bear- 
ing a relation to tiie very colour to which I have been allud- 
ing. 

And, in conclusion, I may remark, that the small sixe of 
Ote domeeticated cattle in this country, from the very earliest 
times, seems to me an additional and unanswerable objection 
to tbeir having descended from the gigantic Urtte. Professor 
NilsBon, however, in bis paper already referred to, considers 
" that we may take it ae a given and general rule, that the 
tame race is always less than the wild species from which it 
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Bpriogs." Now this is a proposition which I am very much 
inclined to doubt, belieTing, as I do, that animals are by no 
means necessarily degenerated and dwarfed in their dimen- 
sions, as the Professor sapposes, when talcen under the care 
and protection of maji, bat, on the contrary, are rather in- 
creased in size, by careful tending and feeding, as well as by 
attention to tiieir breeding ; and exampleB in proof of this 
Tiew, I am inclined to think, may be foand in our domesti- 
cated d<^8, horses, &g- We know, from such specimens as 
these skulls I have described, the small size of at least some 
species of cattle in the Roman period ; and others, of an ex- 
actly corresponding kind and size, have been found, aa 
already mentioned, belonging to an immensely older geo- 
logic period, carrying us back in this way to times alto- 
gether prior to the existence Of man. Then, in much later 
times, as shewn in the Welsh Laws of Howell the Oood, 
in the tenth century, (vide Wotton's Trans. Leges Wallic^,) 
we hare apparently given to us the different sizes of the 
yokes nsed for ploughing ; and if so, from these we find that the 
cattle of that date must have been much smaller than those of 
the present day. Thus we find it stated in Lib, III., chap, ix., 
p. 279, De Societate Arationis. — " Jugum breve quattuor 
pedibuB (longum) ; Jugnm maiale octonis pedibus ; Jugum 
axillare dnodenis pedibus ; Jugum longum senis denis pedi- 
bus." In other paesagea of these laws, we have these vari- 
ous yokes referred to as measures of the land ; being ap- 
parently taken from the well-known sizes of the different 
yokes themselves. The cattle, Mr Youatt says, were always 
yoked abreast, and the short yoke for two oxen was only four 
Welsh feet of nine inches each, orthree feet English in length, 
increasing in the same proportion for four oxen; and for 
eight, which was 16 Welsh feet, or 12 feet English long. 
Chap, ix., 2 of Lib. III. of Leges Wa.lliccB.'-'" Uncia longi- 
tudine trium granorum hordeacomm constat — Palma tribus 
nnciis — ^Pes tribus palmis ;" shewing in this way of what 
these measures consist. Mr Youatt declares that an ox of 
the present day would require a somewhat larger space than 
18 inches, in order to work or even to stand. {Vids Youatt 
" On Cattle.'') And when we remember the small size of our 
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domesttcated cattle in ancient times, it is interesting to no- 
tice another remark in page 3 of his valaable work, in re- 
gard to the comparative size of the well-tended cattle of the 
present day : " There is no doubt that within the last century, 
tlieir size has progresaively increased in England, and kept 
pace witti the improvement of agriculture." How ia^ this 
may go on, seems rather a difficult matter to determine, ob 
well as to what extent a species of animal like the ox, may 
be changed from its original type, degenerating, it may be, 
in some places, and improving in o^ers, by being long under 
the dominion and man^;ement of experimenting and calcu- 
lating man. 

These rough notes I consider as tending to shew the ex- 
treme improbability of our domestic cattle being the descend- 
auts of the large-sized Bos primigeniua ; and shall I say, 
the probability of their true progenitor being this small and 
equally-ancient Bos longifrons, or short-homed ox, which has 
been proved to have existed in this country from the later 
geologic periods down at least to the bustling times of busy 
man. 

And in conclusion I have to return to my catalogue of 
animal remains, and making a rapid descent in the scale of 
animal life, allude to an ancient mollusc, which had been 
prized then as now, as a delicacy for tlm table, and is the 
last of these relics I have to notice, which were found with 
the traces of the Koman occupation of this district ; I refer 
to the Common Oyster, Ostrea edulis* of which this shell 
(which I exhibit) and several others were found ; affording a 
proof of the large size of this ancient shell-fish, as well as 
of the fondness of the Koman epicure, even at this inland 
station, for the celebrated oysters of our British seas. 

* My b«et Uuinkg are due to mji friend Mr Adam Smith, Damick ; utd to 
Mr Francis Burnet, Kewitead, for their zeal in procuring for me these various 
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General Results of the Microscopical Examination of Sound- 
ings, made hy the U. S. Coast Survey off the Atlantic 
Coast of the United States. By Professor J. W. Bailey, 
of the Military Academy, "West Point. 

ist, The most remarkable fact determined by the exami- 
nation of the above-mentioned Boundings is, that in all the 
deep Bonndings, ftH)m that of 51 fathoms soath-east of Mon- 
tank Point, to that of 90 fathoms flouth-east of Cape Hen- 
lopen, there ia a truly wonderful development of minute or- 
ganic forms, consisting chiefly of Polythalamis, which occttr 
in an abundance rivalling those vast accumulations of ana- 
logous forms constituting the marls under the city of CfaarleB- 
ton, S. 0. 

2d, While there is a general resemblance between the 
species found in all the deep Hoandings above mentioned, the 
same Bpeciea of Polythalamia occurring with few exceptions 
at each locality, yet each place has its predominant specieB ; 
tbas in the most southerly sounding (H. N'o. 1, 90 jathoms), 
there occnra a much greater number of Glohigerina than in 
any of the others ; while Textilaria atlantiea, although pre- 
sent, is by no means so abundant as in 6. Ko. 8, 89 fa- 
thoms. 

3^, Infusoria, as well as Polythalamia, occur in the deep 
soundings ; but the Infusoria are few in number, and consist 
of Coacinodisci, Galionella sulcata, and other species, which 
probably swim Ireely in the ocean ; while none of the littoral 
parasitic species, such as Acknanthes, Isthmia, Biddulphia, 
Striat^lla, and Synedra are found. 

Mh, It IB worthy of notice, that in the deep soundings not 
a single specimen was found of Polythalamia belonging to 
the Plicatilia of Ehrenberg {Agathistiques of D'Orbigny^, 
while a number of these forms were found in the shallow 
soundings, and they are well known to occur in vast quanti- 
ties around the shores of Florida and the West India Islands. 
This group of Polythalamia appears to have been created 
after the deposition of the chalk formation, in which no trace 
of such forma occnr, while they are very abundant in the 
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tertiary deposits. Their entire absence in the deep sound- 
ings, where vast numbers of other Folythalamia occur, and 
tbeir presence in littoral deposits, would seem to indicate 
that for their abundant development compai^tively shallow 
seas are necessary ; thus affording additional evidence of 
difference in the depths of the seas from which the cretaceous 
and tertiary bed were deposited. 

5^ The deep soundings were all from localities which are 
more or less under the influence of the Gulf Stream, and it 
is not improbable that the high temperature of the waters 
along the oceanic current may be the cause of immense deve- 
lopment of organic life, making its path, as is shewn by the 
Roundings, a perfect milky way of Polytbalamia forms. The 
deposits under Charleston may have been produced under 
the similar influence of an ancient Gulf Stream. 

6th, Fi^jm the presence of such great numbers of Polytba- 
lamia in the deep soundings, there results a very large pro- 
portion of calcareous matter, thus presenting a striking dif- 
ference between them and the quartzose and felspathic sands 
nearer shore. V 

7th, The littoral sands obtained in shallow soundings at 
first view appear to give little promise of affording any In- 
fusoria. But notwithstanding their coarse, and, in some 
cases, even gravelly nature, they all yield by levigation a 
considerable number of siliceous Infusoria, which, in variety 
and abundance, exceed those found in the deep soundings. 

8thf None of the soundings present anything resembling 
the vast accumulations of Infusoria which occur in the 
Miocene infusorial marls of Virginia and Maryland ; and 
indeed, I hare never fonnd, even in estuaries, any recent 
deposit at all resembling the fossil ones, in abundance and 
variety of species, with the exception of the mud of a small 
creek opening into the Atlantic near Eockaway, Long Island. 

9th, The occurrence of the pebble of limestone with encri- 
nal plates in the p*avel of F. No. 10, south-east of Little 
Egg Harbour, is of some interest, as the nearest beds from 
which it could have come are the Silurian formations of 
Pennsylvania or northern New Jersey. It indicates a trans- 
portation of drift to a considerable distance seaward. 
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IQtk, la addiUon tu tiie quartzose grains in the soundings, 
fragments of felspar and hornblende (recognisable under the 
microscope by their cleavage planes and colour) are foand. 
The quartz, however, predominates, its grains being sharp 
and angular in the deep soundings, and often rounded or even 
polished in the shallower ones. 



The Reply of the President and Council of the Royal Society, 
to a Letter addressed to them by the Secretary of State 
for Foreign Affairs, on the subject of the co-operation of 
different Nations in Meteorological Observations. 

SOMBftSBT RODSB, 10t& 3fay 1852, 

Sia, — I have the honour to acknowledge the receipt of your letter 
of March the 4th, trauBmitting, by direction of the Earl of Malmes- 
bury, several documentB received from foreign Governments in reply 
to a proposal made to them by Her Majesty's Gov^^ment, for theii- 
co-operation in establishing a uniform system of rMnding meteoro- 
logical observations, and requesting the opinion of the President and 
Council of the Royal Society !□ reference to a proposition which has 
been made by the Government of the United States, respecting the 
manner in which the proposed co-operation should be carried out. 

Having submitted your letter, with its enclosures, to the President 
and Council of the Royal Society, I am directed to convey to you the 
following reply. 

With reference to the subject of well-directed and systematically 
conducted meteorological observations generally, and to the encou- 
ragement and support to be given to them by the Governments of 
different countries, the President and Council are of opinion that 
they are highly deserving of much consideration, not only for their 
scientific value, but also on account of the important bearing which 
correct climatological knowledge has oo the welfare and material 
interests of the people of every country. 

With refetence to the proposal for the establishment of a uniform 
plan in respect to instruments and modes of observation, the Presi- 
dent and Council are not of opinion that any practical advantage is 
likely to be obtained by pressing such a .proposition in the present 
state of meteorological science. Moat of the principal Governments 
of the European Continent, as Ilussia, Prussia, Austria, Bavaria, and 
Belgium, have already organised establishments for climatological re- 
searches in their respective states, and have placed them under the 
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Buperintendence of men einineotly qualified by theoretical and prac- 
tical knowledge, and whose preTiouB publicationa had obtained Cop 
them a general European reputation. Such men are Kupffer, Dore, 
E.reil, Lamont and Qu^telet ; under whose direction the meteorolo- 
gical observations in the above-named countries are proceeding ; the 
instruments have been constructed under their care, and the instruc- 
tions drawn up and published by them under the sanction of their 
respective governments. The observations as they are made are sent 
to them, are reduced and co-ordinated under their superintendence, 
and are published at the expense of the governments. Every year 
is now producing publications of this nature in the countries referred 
(o, and by the rapid intercommunioation of these, the results of the 
experience of one country, and the modifications and improvements 
which experience may suggest, become quickly known to all. To 
call on conntries already so advanced in systematiaally -con ducted 
meteorological observations, to remodel their instructions and instru- 
ments, with a view of establishing uniformity in these respects, 
would probably, if pressed, elicit from other governments also the 
reply which Her Majesty's Government have received from Prince 
Schwarzenberg, conveyed in tlia Earl of Westmoreland's letter to 
Viscount Palmerston, viz., the transmission of a copy of the instruc- 
tions which have been given to the Meteorological Observatories, 
forty-five in nunifcer, in the Austrian dominions, and a reference to 
the results' obtained at those observatories, which are- stated to be in 
regular course of publication. 

In an earlier stage, when these establishments were either form- 
ing or were only in contemplation, it was considered that advantage 
might arise from a discussion of the objects to be principally kept in 
riew, and of the instruments and methods by which these might be 
most successfully prosecuted. For this purpose, a conference was 
held at Cambrii^, in England, in 1846, which was attended by 
many of the most distinguished meteorologists in Europe, and 
amongst them by all the gentlemen whose names are above stated, 
and who were expressly sent by their respective governments. The 
impulse communicated by this assembl^e was without doubt highly 
beneficial, and the infiuence of the discussions which took place may 
perhaps be traced in some of the arrangements under which the re- 
searches in different countries are now proceeding ; but in the stage 
to which they have advanced, it may be doubted whether any mea- 
sures are likely to be more beneficial than those which would increase 
the facilities of a cheap and rapid intercommunication of the results 
of the researches which are in progress. 

With reference " to the suggestions made by the scientific men of 
the United States," the proposition of Lieutenant Maury, to give a 
greater extension and a more systematic direction to the meteorolo- 
gical observations to be made at sea, appears to be deserving of the 
most serious attention of the Board of Admii-alty. In order to un- 
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derstand the imporUnco of this proposition, it will be proper to refer 
to the system of obBervatioiu which has been adopted of late years 
in the navj and merchant service of the United States, and Co some 
few of the results to which it has already led. Instructions are given 
to naval t^ptains and masters of ships, to cote in their logs the points 
of the compass from which the wind blows, at least once in everj 
eight hours ; to record the temperature of the air, and of the water 
at the surface, and when practicable, at considerable depths of tba 
sea; to notice alt remarkable phenomena which may serve to charac- 
terise particular regions of the ocean, more especially the direction, 
the velocity, the depths, and limits of the currente : special instruc- 
tions aUo are given to whalers, to note down the regions where 
whales are found, and the limits of the range of their different species. 
A scheme for taking these observations regularly and systematically, 
was submitted by Lieutenant Maury to the Chief of the Bureau of 
Ordnance and Hydrography, in 1842, and instantly adopted: de- 
tailed instructions were given to every American shipmaster, upon 
bis clearing from the Custom-House, accompanied hy a request that 
be would transmit to the proper oflioe, after his return from his 
voyage, copies of his logs, as far at least as they related to these ob- 
servations, with a view to their being examined, discussed, and em- 
bodied in charts of the winds and currents, and in the compilation oC 
sailing directions to every part of the globe. For some years the 
instructions thus furnished received very little attention, and -very 
few observations were made or communicated; the publication, how- 
ever, in 1 848, of some charts, founded upon the discussion of the scanty 
materials which had come to hand, or which could be collected &om. 
other sources, and which indicated much shorter routes than had 
hitherto been followed to Kio and other ports of South America,, 
was sufficient to satisfy some of the more intelligent shipmasters o£ 
the object and real importance of the scheme, and in less than twa 
years from that time it had received the cordial co-operation of the 
masters of nearly every ship that sailed. At the present time, there 
are nearly 1000 masters of ships who are engaged in making these 
observations ; they receive freely In return the charts of the winds 
and currents, and the sailing directions which are formed upon them, 
corrected up to the latest period. 

Short as is the time that this system has been in t^eration, the 
results to which it has led have proved of very great importance to. 
the interests of navigation and commerce. The routes to many of 
the most frequented ports in different parts of the globe have been 
materially shortened, that to San Francisco in California by nearly, 
one third : a system of southwardly monsoons in the equatorial 
regions, of the Atlantic and on the west coast of America has been 
discovered ; a vibratory motion of the trade-wind zones, and with 
their belts of calms and their hmits for every month of the year, has 
been determined ; the course, bifurcations, limits and other pheno- 
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biena of tlw Oreat Gtilf-stream have been more accurately defined, 
and the existence of almost equally remarkable systems of currents 
in the Indian Ocean, on the coast of China, and on the North-western 
coast of America and elsewhere has been ascertained : there are, in 
feet, very few departments of the science of meteorology and hydro- 
graphy which hare not received very vaiaable additions ; whilst the 
more accurate determination of the parts of the Pacific Ocean, where 
Sie sperm-whale is found (which are very limited in extent), as well 
as the limits of the range of those of other species, has contribnted 
Tery materially to the success of the American whale fishery, one 
of the most exteosiTe and productive of all their fields of enterprise 
and indnstry. 

The sncceas of this system of co-operative observations has already 
led to the Mtablishment of societies at Bombay and Calcutta, for ob- 
taining, by similar means, a better knowledge of the winds, currents, 
and the course of the streams of the Indian seas. 

But it is to the government of this country that the demand for 
co-operation, and for the interchange of observations, is most earnestly 
addressed by the government of the United States ; and the Presi- 
dent and Council of the Boyal Sodety express their hope that it will 
cot be addressed in vain. We possess in our ships of war, in our 
packet service, and in our vast commercial navy, better means of mak- 
ing such obserrations, and a greater interest in the results to which 
they lead, thai any other nation. For this purpose, every ship which 
is under the control of the Admiralty should be furnished with 
instruments properly constructed and compared, and with proper in- 
Btructtons for using them : similar instructions for making and record- 
ing observations, as far as their means will allow, shoald be sent to 
every dip that sails, with a request that the results of them be tran»- 
.mitted to the Hydrographer's 0£Bco of the Admiralty, where an 
adequate staflFof officerB or others should be provided for thdr prompt 
examination, and the publication of the improved charts and sailing 
directions to which they woald lead; above all, it seems desirable to 
establish a prompt communication with the Hydrographer's Office of 
the United States, so that the united labours of the two greatest 
naval and commercial nations of the world may be combined, with 
the least practicable delay, in promoting the interests of navigatiMi. 

The President and Council refer to the documents which have been 
submitted to them, and more especially to the " Explanations and 
Sailing Directions to accompany wind and current charts" prepared 
by Lieutenant Maury, for a more detailed account of this system of 
co-operative observations, and of the grounds upon whidi they have 
ventured to make the preceding recommendations. 

S. Hunter Christie, See. U.S. 

H. V. Addingtoti, Esq. 
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On ihe Diurnal Variationt of the Magnetic Needle, and on 
AurortB Boreales. By Auguste de la Rive ; being an 
extract from a Letter to M. Arago.* 

Allow me to communicate to ;ou, with the request that jou will 
make it known to the Acad€mie des Sciences, an extract of a memoir 
recently read before our Suci@te de FhjBique et d'Histotre Natu- 
relle, on the cause of the diurnal variations of the magnet needle, 
and of Aurora Boreales. In assigning auccessfullj these two classes 
of phenomena to the eante origin, I have but followed the path you 
have pointed out; for more than thirty years ago you established, 
with indefatigable perse vi^rance, by your numerous observations, the 
remarkable agreement which prevails between the appearances of the 
aurora borenlia and the disturbance of the magnet needle. 

The following is my theory, — you will observe that it rests solely 
upon well ascertained facts, and on principles of physics positively 
established. 

T had already, in 1836, in a notice upon hail,-|' attempted to shew 
that the atmospheric electricity owes its origin to the unequal distri- 
bution of temperature in the strat& of the atmosphere. It is well 
known that, in a body of any nature whatsoever, heated at one of its 
extremities and cooled at the other, the positive electricity pi'oceeds 
from the hot part to the cold, and the negative electricity in the con- 
trary direction; it thence results that the lower extremity of an 
atmospheric column is constantly negative, and the upper one con- 
stantly positive. This difference of opposite electric conditions must 
be BO much the greater, the more considerable is the difference of 
temperature ; consequently more marked in our latitudes in summer 
than in winter, more striking in general in the equatorial than in 
the polar regions. It must be observed that the negative state of 
the lower portions of the atmospheric columns must be communi- 
cated to the surface of the earth on which they repose, whilst the 
positive state of the upper portions is diffused, more or less, from 
above downwards, through nearly the whole of each of the columns, 
accordbg to the facilities offered by the greater or lees degree of 
humidity of the air to the propagation of the electricity. An at- 
mospheric column, therefore, resembles a high-pressure battery, on 
account of the imperfect conductihility of the elements of which it 
is composed. A battery, the negative pole of which is in constant 
and direct communication with the terrestrial globe, discharges itself 
upon the globe, whilst it becomes itBelf charged with the electricity 
of its positive pole, which is distributed over it witli an intensity de- 
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creasing with the distance from this pole; this explains *hy ths 
positiva eklotricity incrsAse^ with the height of the atniospheri-.. 

The causes whicli determiDe the a«cuniu!ation of negative electri- 
city at the surface of the earth, and of positive electricity in the 
upper regions of the atmosphere, act in a continuous manner ; 
there should thence result an unlimited tension of the two opposite 
electric states, if, having attained a certain degree of energy, they 
did not neutralize each otlier by the aid of different circumstances. 
In other words, having reached a certain limit of tension which 
varies with the state of the atmosphere and the surface of the earth, 
the two electricities cannot go beyond it, and unite or neutralize 
each other as regards the excess over that limit. This neutraliza- 
tion is effected in two ways, in a normal or constant manner, and in 
aa irregular and accidental manner. 

This second mode is exhibited under a variety of forms; some- 
times it is simply the humidity of the air, and better still, the rain 
or snow, which re-establish the electrical equilibrium between the 
earth and the atmosphere ; in some cases waterspouts manifest in an 
energetic form the mutual action of the two electricities, which tend 
to unite. Sometimes the winds, by mixing the air in contact with the 
surface of the earth, and like it negative, with the positive air of 
the more elevated regions, give rise to sheet-lightning, or to storms, 
when there is at the same time a formation of clouds and condensa- 
tion of aqueous vapours, owing to the humidity and different tempera- 
ture of the strata of air which become mixed. The attraction of 
clouds by mountains, the luminous phenomena exhibited at the ex- 
tremity of elevated points, are likewise due to the same cause. But 
I will not stop to discuss further all these natural and intelligible 
consequences of the theory which I expound. I shall confine my- 
self to one single remark, which is, that we must bear in mind, that 
in observations of atmospheric electricity, the intensity of the electric 
signs perceived is not always a proof of the intensity of the electri- 
city itself; for the humidity of the atmosphere, by favouring the 
prop^ation of the electricity of the upper strata, niay give rise, as 
is frequently seen in winter, to very powerful electrical manifestations 
even when the cause producing them is not very powerful. Tho 
contrary is frequently seen in summer. 

I now pass to the regular and normal mode of neutralization of 
the two electricities. I had already suspected the existence of this 
mode in my notice of 1836; but I did not announce it positively, 
because there was then wanting a fact, which science now possesses, 
viz., the perfect conductibility of the terrestrial globe, with which 
the employment of the electric telegraph has made us acquainted. 

To make it understood how I conceive this mode of neutralization, 
I divide the atmosphere into annular strata parallel with the equa- 
tor ; the positive electricity accumulated at the external portion of 
this layer cannot exceed a certain degree of Censioii withuut-trnver- , 
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eing rarefied and more or less humid air until it reaohestbe p^ar 
regions, where finding an Ktmosphere saturated with buiniditj, it 
itUl combine readily with the negative electricity acoumulated on the 
earth. We hare thus the circuit formed ; each annular stratum of 
the atmoEphero gives rise to a cnrrent, which proceeds, in the elevated 
regions, from the upper portion of the stratum towards the pole, re- 
descends to the earUi through the atmosphere surroonding tbe pi^eB^ 
and returns by the surface of the globe from the pole to the lower 
part of the stratum from which it started. Those currents wiH 
constantly be the more numerous, and the more ooDcentratfld, the 
nearer we approach the pole ; and as they all proceed in the sama 
direction, that is to say, from south to north, in the upper portion of 
the atmoipbere, and from north to south on the surface of th« euth, 
their effect will become the mare perceptible in proportion as ire 
leave the equator and approach the pole. But as the currents pro* 
duced by the equatorial strata are individually stronger than those 
proceeding from more northerly strata, the diiference, although real, 
wilt notwithstanding be less than would be believed. What pftssec 
in our northern hemisphere must occur in exactly the same niaaDer 
in the southern hemisphere ; the currents proceed equally from the 
equator to the pole in the upper regions of the air, and from the 
pole to the equator on the surface of the earth ; eonsequentiy, for 
an observer travelling from the north pole to the south, the cnrrent 
would proceed In the same direction from the northern pole to the 
equator and in a contrary direction from the equator to tha 
southern pole : I speak here of the current circulating on ^e sur- 
face of the earth. I ought, moreover, to observe that tlra limit 
which separates the regions occupied by each of these two great . 
cujn-entfi, is not the equator properly so called, for it must bo vari- 
able ; it is, according to my theory, the parallel between the tropics 
which has the sun at its zenith ; it changes consequently eaoh day. 
Now, it is easy to conceive the cause of the diurnal variations of 
the magnetic needle. In conformity with the laws established by 
Lirap6re, the current which proceeds from the northern pole to the 
equator ought to cause the north pole of the needle to deviate to 
the west, which is what takes place in our hemnphere ; and the 
current which proceeds from the southern pole to the equator 
should cause the north pole of the needle to deviate to the east, which 
is precisely what occurs in the southern hemisphere. Xhedeviatiim 
should be in one and the same place ; the more considerable die 
- greater the difference of temperature, and consequently of the elec- 
tric conditions between the lower and the upper stratum of the atmo- 
sphere ; thus the deviation increases from the morning to l** 30*" 
P.M. It is more considerable . in those months during which the 
sun is longer above the horizon ; it is at its minimum in the winter 
months. I^astly, these diumal vai-iations increase in magnitude in 
proportion as we recede from the equator and approach, the pole ; 
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ft resoU whi A ^Ain pwfeotly Agrees with what I have stfttd re- 
specting the increase in number of the currents towards the polar 
ngione. In then r^ioDS themselreS) the Tariatioiis may t» ri'i-y 
irregular, and may be eatirelj absent if the magnetic needlu 
Iwppena to be placed in thoM rer^ localities where the electric cur- 
renta traverse the atmosphere to reach the earth ; in fact, a neodle 
surrounded thus on all aides bj curreuts, is no longer affected hy 
diem, or at least is no longer afTected in a regular manner. This 
remark maj esplain certain obserTationB, especially those made at 
Port Bowen, which appeared rather exceptional. 

Od examinii^ carefully all the magnetic obserrations I was able 
to consult, aod in particular those of Colonel Sabine, I was espe- 
oially Btmck by the remarkable tnanner in which they agreed with 
tof theory. I will cits but one example — the obserrationa recently 
made at St Helena, and just published by Colonel Sabine. At St 
Helena, the diurnal variation occurs to the west, as long as the sua 
is to the south of the island, and to the east, as soon as the sun is 
to the north. lu tact, in the first case, as I have previously 
^uerred, St Helena must form part of the region in which the 
•lectrio onrrenta proceed on the surface of the earth from the north 
pole to the equatorial regions ; and, in the second case, it forms 
part of the r«gion in which these currents pass from the south pole 
to die equator. The hour of the maximum of the diurnal variation 
is sot the same at the island of St Helena as in the continental 
•onntriea, which is owing to the temperature of the surface of the 
ocean not following the same laws in its diurnal variations as the 
temperature of the surface of the earth. Kow, the temperature of 
the lower stratum of the atmospheric column is always that of the 
Burhea of the ocean, or of the soil on which it rests. This circum- 
Biance explains certain apparent anomalies exhibited by the diurnal 
variations in some parts of the globe ; as for instance, at the Cape 
of Good Hope, which is surrounded almost, on every side by a vast 
extent of ocean. 

I wish it to be understood that in the preceding I have only taken 
notice t£ the causes disturbing the direction of the magnetic needle, 
and not of the cause of this direction itself; that is to say, of terres- 
trial magnetism — a cause which I do not at all believe to be of the 
same nature, but upon which I at present express no opiniou. I 
am content to consider the terrestrial globe as a large spherical 
magnet, aUd to study the external causes capable of modifying the 
directioii which it tends to impart, in its quality of magoet, to mag- 
netic needles. 

Now, what is the aurora borealis, according to the theory which I 
havejuBt expounded ? It is the luminous effect of electric currents 
travellit^ in the high r^ions of the atmosphere towards the north 
pole, an effect duo to the combination of certain conditions which 
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are oot always exhibited in the same muuier, nor at all seseons of 
the year. 

It is now well proved that the anrora borealis is an atmospherie 
phenomenon, as we long sgo suspected. The name of nagwHe 
ttorm, by which Von Humboldt designates it in his Cormot, implies 
the same idea, which is moreover conGrmed by the interesting de- 
tails which he gives of this meteor. The observations of Parry, 
Franklin, and eitpecially those of MH. Bravaia and Lottin, so na- 
merous and carefully made, are likewise quite favourable to this 
opinion, which followed equally from the t^servations of M, fiiot 
at the Shetland Isles. 

Admitting this point, I explain the production of the aurora 
borealis in the following manner: — When the sun having passed 
into the northern hemisphere, no longer heats so mnch our hemi- 
sphere, the aqueous vapours which have accumulated during the sum- 
mer in this part of the atmosphere begin to condense ; the kind of 
humid cap enveloping the polar regions extends more and more, and 
facilitates the passage of the electricity accumulated in the upper por- 
tions of the air. But in these elevated regions and especially at this 
period of the year, the aqueous vapours must most frequently pass 
into the state of minute particles of ice or snow floating in the air, 
similar to those which give rise to the halos; they form, as it were, 
a kind of semi-transparent mist. Now these half-froxon fogs con- 
duct the electricity to the surface of the earth near the pole, and are 
at the same time illumined by these currents or electric discharges. 
In fact, all observers agree in asserting that the aurmra borealis is 
constantly preceded by a mist which rises from the pole, and the 
margins of which, less dense than the remainder, are ooloured the 
first ; and indeed it is very Ai^uent near the pole in the winter 
months, and especially in those where there is abundance of vapour 
in the air. For it to be viEible at great distances from the pole, it 
is necessary that these clouds, composed of frozen particles, extead 
in an almost uninterrupted manner from the polar regions to somo- 
wbat southern latitudes, which must be of rare occurrence. These 
same clouds, when they are partial, which is freqn^Uy the case, 
produce the halos. 

Now the analogy pointed out by nearly all observers between the 
mists which accompany the aurora borealis and those which produce 
the halos, is a somewhat remarkable circumstance. It is easy to 
verify by direct experiment the identity which exists between the 
light of the aurora borealis, and that obtained by passing a series 
of electric discharges into rariSed air containing a large quantity of 
aqueous vapour, and especially through a very thin layer of snow, 
or a slight layer of hoar-frost deposited on the glass. I have ascer- 
tained that highly rarefied, but perfectly dry air, gives but a very 
faint light, and that in the experiment of the vacuum tube it is es- 
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sentiali; die moisture adheriag to the ianer aidss of the tub«, which, 
by conducting tho electric discharges, gives rise to the luminouB 
^ecta. It will be conceived that the electric discharges tnuiBiiiitted 
hy this kind of network of ice must, on beooniing concentrated near 
tfae pole, produce there a far more brilliant light than they derail^ 
witen they are distributed over a much greater extent. 

But why dees the magnetic pole, and not the terrestrial pole, 
appear to be the cause of the phenomenon ? Here is my answer, 
^ace the pole of a powerful electra>magnet beneath a large surface 
of mercury ; let this surface communicato with the negative pole of a 
powerful battery ; bring near to it the point of a piece of oharcoal 
communicating with the positive pole of the battery i inimediatvly the 
Toltuc arc is formed, and the mercury is seen to become agitated 
above the electro- magnet j and wherever this is placed, luminous 
currents are observed to rotate around this pole, and throw out from 
time to time some very brilliant rays. There is always, as in the 
ease of the aurora borealis, a dark portion in the form of a circular 
point over the pcAa of Uie magnet: this peculiar effect disappeara 
without the voltaic li^t being interrupted when .the electro-magnet 
ceases to be magnetised. With a continuous current of ordinary 
electricity arriving at the pole of a powerful electro-magnet in rare- 
fied and moist air, luminous eflecta, still more similar in appearance 
to those of the aurora borealis, are obtained. 

These phenomena result from the action of mt^nete en currents : 
now the same should apply to the action of the magnetic pole of the 
earth ; the neutralisation of the two electricities probably takes place 
over a somewhat large extent of the polar regions ; but the action 
i>t the magnetic pole causes the conducting mists to rotate around 
H, sending forth those brilliant rays which, by an effect of perspec- 
tive, appear to us to form the ooroua of the aurora. The sulphu- 
reous odour, and the noise which is said sometimes to accompany the 
appearance of the aurora, would not be iaexphcable; for the odour 
would he due, like that which accompanies lightning, to that modifi- 
oatioD which the passage of electric discharges produces upon the 
oxygen of the air, which M. Schonbein has called ozone ; while, as 
regards the noise, it would be analogous to that which, as I hare 
shewn, the voltaic arc pi'oduces when it is under the influence of 
a very oear magnet. If it seldom occurs in the case of the au- 
rora, it is owing to ite being very rare that the luminous arch is 
sufficiently near the earth, and consequently to the pole. However, 
the description which has been given of this noise by those who have 
heard it, is perfectly identical with that wliich I have given, without 
suspecting the analogy, of the niHse which the voltaic arc produces in 
tfae action of the mi^netism. 

The magnetic disturbances which always accompany the appear- 
ance of an aurora borealis are now easily explained. This accidental 
union of a greater proportion of the acctmiulatod electricities must 
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daranga tbe iMrmal ution of the rognlar cu-rent ; with raapaet M 
the directioTii of tho dieturbanoe, it will depend on the portion of the 
current acting upon tb« needle, and consequently upon circurngtancea 
impossible to foreeee, since thej depend on the extent of Uie pht^uo- 
awnan, and ths poeitton of the noedld in relation to it. In &ct, 
according aa the horitontal plans in which the declinatiwi needla 
mores, oompnses abore or below some of the r^ioa in wbtcii the 
gTMteM aetivitj of the phenomenon takes place, it will be either th« 
eurrent circulating on the earth, or that travelling In the air (ear- 
rents which proceed in a contrarj direction), which will act upon the 
needle : eren during the same aurora, it may be sometimes one, Boms' 
times the other of t^eee two currents which will aot. The vtui^le 
directions in which the needle is deflected during an anrora boreftlil 
agree very well with this explanation, at least u far aa I hare beta 
able to judge from the different obserrations published in the Am^ 
nalea de C/umi» et de Phytique, and in several scientific voyi^ea. 
The remarkable effect observed by M. Mattencci in the apparatus of 
the electric telegraph between Ravenna and Pisa during the magni^ 
ficent aurora of tlie 17th of last November, fully proves the exist- 
ence of a current circulating on the surface of the earth, and which, 
aseending the wire of the telegraph, paised in part through tllis 
better oonductor. The Bounds which long iron wires, Strung in die 
direction of north to eouth, give out under certain meteorological air' 
COmBtMieeB, are undoubtedly a proof that they »e traversed by a 
current which is probably derived from the currents circulating ob 
the surface of the eartii from north to south in our hemisphere. 

It would be highly interesting and important to profit by those 
telegraphic wires, which are found to have a direction mere or less 
approaching to that of the declination needle, in order to make wiA 
them, when they are not in use fer ordinary purposes, some obser- 
vations which would enable us to demonstrate and to measure the 
electric currents which probably traverse them ; it would be euily 
accomplished by means of a multiplying galvanometer, by com- 
pleting the communication of these wires widi the earth at one <^ 
their extremities. The compariaon of the results obtained in this 
manner with these furnished by the eimultaneouB observation of the 
diurnal variations of the needle, would certainly present considerable 
interest, and might lead to meteorological resalte of a remarkable 
nature. 

I cannot conclude this abstract without drawing attention to the 
ciroumst«nce, that M. Arago had already pointed out in 1820, 
shortly after (Ersted's discovery, the possibility of acting upon the 
voltaic arc by this m^net, and the analogy which might resntt 
between this phenomenon and that of the anrora borealis. 
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Metedrologieal Phenomena m connection vii^ 0%e GUmate of 

Berlin. Translated by Mrs Asne Ramsdeh Bbknett 

from the German of Professor Dove. 

AttQDtioa baa generallj been itwakwod to ktmoapherical appear' 
aoDOSt where the uau«l course of nature has been intercepted bjr 
■teikii^ laeteortdogical phenomena. The cloudless lerenity of a tro- 
pical sky, and the regular recurrence of periodical changes, attract 
little otwenation. The interest which meteorology excite* is much 
SMtre directly associated with uncertainty of weather. It would 
seareely occur to any one h«re to begin a oouTeraalion with the re- 
mark, that the sun had really set at its appointed time ; and as little 
voald it oecar to an; one in tropical climates to make the weather 
a aubject of canveraation. It is for this reason we possess so few 
Dteteorologioal obseryations on mare fa?oured climates. How, in- 
deed, eonld it be eipeeted any one should note down changes which 
t^jularly take place at certain periodioal times. He alone feels 
prompted to sudi a course who finds himself transported out of the 
Tariable conditions of one atmospherical life into the untroubled re- 
gularity which distinguishes tropical regions ; and which appears to 
him in such striking contrast with the weaUier to which he has been 
aoouetomed, that he requires the confirmation afforded by meteoro- 
logical instruments before he can truet the immediate evidence of 
bis senses. For this reason we so often acquire a more accurate 
knowledge of the peculiarities of a climate from trarellere resident 
in it for only a short time, than we do from the partial accounts 
given us by its inhabitants. The only disadvantage which results 
from this is. that the lively imagination of strangers makes the con. 
traats appear too striking; thus dwellers in the north see every- 
thing in the south through a rose-coioured medium ; and in like 
manner, we rarely forget, when reading Tacitus's description of 
Germany, that it is an Italian who is speaking of our native land. 

The uniformity which distinguishes tropical climates is denied 
to our latitudes. Europe has been called the April climate of the 
world; but this description applies in general only to those parte of 
it which, without being washed by the sea, are still not sufficiently 
distant from it to be entirely free from its influence. Where this is 
not the case, the temperature degenerates into sharp conti'asts, and a 
glowing summer succeeds to an icy winter; but when the influence of 
the sea preponderates, both seasons of the year lose their more marked 
characteristics. In Italy and the Canary Islands finer grapes are 
not to be found than grow in Astrachan, and yet in. order to pro- 
tect these vines from the firosts during winter, they are sunk deep 
into the earth ; for even south of Astrachan, at Kitzlar, near the 
mouth of the Terek, the temperature in winter sinks as low as 36° 
Fahr. The difference between both extremes is so great, that on 
the steppes of Orenburg, the camel, the ship of the desert, and the 
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reiDdeer, the mgile inhabitant of the inossy plune of Siberia, meet 
together. It is quite otherwise in England. Iii Ireland, which is 
situated in the same latitude as Eoiiingiiberg, the myrtle flourishea 
equally well as in Portugal ; it scarcely freezes in winter, and yet 
its climate will not ripen grapes. On the coast of the Lake of Kil- 
tamey the arbutus grows wild ; in the island of Guernsey hortensiaij 
bloom in the open air ; and laurels grow in Cornwall, in the same 
latitude as Prague and Dresden, lilngland is indebted to this 
equal distribution of a warm, moist temperature, for the soft ver- 
dure of her meadows, and the clear complexions of her population. 
*' Oh ye blooming youthful cheeks," exctaJms Moritx ; *'ye green 
meadows and je clear streams of this happy land, how have ye en- 
chanted my heart ! Oh Richmond ! Richmond ! neTOr shall I forget 
the evening, when, full of ecstasy, I rambled up and down on the 
flowery banks of the Thames. But all these delists shall not 
hinder roe from returning again to those barren, sand-bestrewed 
fields, where my destiny has decreed that the little sphere of my ao- 
tiye life should be situated," My re&dsrs will readily perceive, by 
the patriotic feeling which will have found its way into their breasts 
whilst listening to the closing words of MoritK, that he spoke of 
Berlin. If, however, I confess that the study of meteorology offei's 
peculiar difficulties here, because, in addition to the constituent parts 
of tlie atmosphere, sand enters so largely as to form an essential in- 
gredient, and to stand a chance of becoming a meteor, I still assert, 
that it does not appear to me difficult to take delight in the ever- 
varying aspect of our skies, when we recat to mind the rigid coun- 
tenance of their eastern, and the melancholy severity of their vt'estern 
neighbours. Our atmosphere is certainly often obscured, but never 
to such a degree as in the dense fogs of London, in whose streets 
boys went about with flaming tordies on the 24th May 1838, in 
order, as they said, to honour the Queen's birth-day with a brilliant 
iUumination. Certainly it often rains with us, but never in such 
a way as is described in the burden of the song in " HTiot you 

" With heigh bo ! for the wind and the rain. 
For tha rHin it raineth every day." 

Although Shakespere lays the scene of his play in Illyria, we see 
at once by these words, that the fool who sings them is a true Eng- 
lish fool, who had received his yautliful impressions in a country 
where, in reply to the impatient inquiry of the traveller, " Does it 
always rain in Bristol?" the satisfactory answer was given. " No ! 
it snows between- whiles." What a continual succession of sunshine 
and rain, on the contrary, with us ! What frequent returns of cold 
after the warmth seems to have set in ! As our poet says : — 
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But with tbis eircumst&noe there is a question connected, which 
affects us closely. It is this, Gftn we hope to discoTsr a stotionUT' 
point amidst this eternal change ? Is there, in tbe closely-associated 
chain of causes and effects, snj prospect of our being able to dis- 
tinguish between the settled and the rariable P Our older meteoro- 
h^sts thought so ; for thej described the temperature of a place bj 
giving the highest degree of its observed warmth and cold. They 
were of the opinion that nature does not lawlessly deviate from oer^ 
tain rules, and lliat she remains conscientiously between the two ex- 
tremes which limit her r^ularitj. And thej were right ; for at a 
moderate depth below the surface of the earth we find that invari- 
able degree of warmth which we fix upon as the mean tempers 
tore of the place of observation. Thus, at the depth of 30 inches, 
there is no difference between day and night; at 30 to 35 feet tiw 
difference between summer and winter disappears. So slowly, in- 
deed, does the warmth of the atmosphere penetrate into the soil, 
that at the depth of 3 feet the wannest day ts the 22d of August ; 
at 6 feet, the 30th of August; at 12 feet, the 9th of October; and 
at 24 feet, the Idth of December, whilst at that depth the greatest 
cold falls here on the 13th of June. Springs whi(^ rise from this 
depth preserve the same temperature all the year through ; thus the 
one on the road from Potsdam to Templin stands at 60° Y. the 
same as that of the Lomsenbrunnen at Berlin. How surprised the 
skater must be, when he finds the places where the springs rise in 
the ponds are not frozen over in winter, though they are the very 
spots which he had avoided in summer, whilst bathing, on aoeonnt 
of their cold. So little power has the stratum in which the life of 
the earth pulsates in higher latitudes, that the ground which still 
bears on its surface woods of pine and fir trees, is, even during the 
summer, frozen so hard at a very moderate depth, that in the year 
1821 on Menzikoff's grave being opened at Beresoff, the lines of 
sorrow might still be traced on the features of the banished exile, 
whose heart had ceased to beat for more than a century. 

If we can imagine this variable stratum removed from the earth, 
we should obtain on the new surface the simple representation of a 
climate of mean temperature; of that temperature which every place 
would shew if its thermometer stood always at the same height. 
In this way we should find that in Berlin it would stand every day 
at 48'''875 Fahr. that in Hindostan there are places where the mean 
temperature would he 81°'6 Fahr. ; that Parry, on the contrary, 
would fix his winter quarters in a place whore the mean temperature 
would sink to — 2° Fahr., or 34° below the freezing point. This varia- 
tion, however, does not entirety depend on distances from the pole, for 
places situated in the same degree of latitude are much warmer on the 
western than on eastern coasts. Scotland, Denmark, and Poland, 
have climates of equal warmth. Ireland, England, Belgium, and 
Hungary, enjoy the mean temperature which would characterise a 
Xaples lying on the east coast of Asia. In America we find thei[c 
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olimato of Nftplea in the ladtu^ of Morocco. Cun^ wbteh hbtr 
south of Paris, has the tampenture of Drootheim in Norway. Hoighf 
■boTo the lard of the sea occasions a din)iniitt<ai in the temparaturft, 
and theref<»« German; has in general a very equal tempMatare ; 
the greater height of the land in southern Germany compamKCi^: 
for the difference of latitude. M uoich and Berlin sheMr a remark- 
able hamoDj in the barren uniformity of the eoantry which surround 
thffln, as well as in the mean tamperature which, without any detri' 
ment to either, might be somewhat higher. 

But resnltB such as these are not the final onee which we have t» 
seek. They may indeed suffice for Troglodytea who live in cellars 
and cares, bat not for us who breathe the pare fresh air. We must- 
find some means of getting back from thie abstract uniformity to tlm 
animated reality of atmospherical phenomena. We only arrive at 
it, however, when we have attained to the oonaoiousness, Uiat in what - 
is apparently arbitrary, a law is eoncealed ; that the language in w^h 
nature herself speaks to us though the thunder and the lightning is 
a reasonable one ; and that even the flaming flash of the lightniog 
with which she writes in the night-season is capable of interpreta- 
tion. 

We live on the bed of a sea whose waves roll ever onr beads witJi- 
out our being able to rise above their surface. This aerial ocean 
was named by the Greeks the atmosphere ; that is to say, a globe of 
moisture. Whilst oar perceptions take in all its constttutent ele- 
ments, the Greeks thought of that one alone, the deficency of which 
destroys all animal and vegetable life, and wbose enlivening in- 
fluence the Bedouin Arab recognises whcm he reaches the edge of - 
the desert, and though still far from the stream, perceives the air 
becoming moist, and stretehing out his hands towards it exckims 
with joy, " I taste the Nile." 

Steam has become of eoch essential importanoe to our life, that X 
ought to presDppose every one to be acquainted with this miraeu- 
lous child of cUssimilar parents, — this son of water and of fire. But 
of those who so often use the word steam-engine how few there are 
who really think of the oldest of them all, the atmosphere. All thfr 
water which either &lls in soRi spring showers, or rushes down in 
storms, has been raised by the atmosphere in the form of steam 
generated by heat. The mill which is driven by the mountain 
stream is also a steam-mill, only that the sun kindly undertakes to 
produce the heat which oontinually guides anew the circulation of the 
water. The steun of water is a perfectly transparent elastic fluid ; 
clouds, mists, and vapours, are not steam, but ctmdensed moistnre, 
which has returned from the aerial into the liquid form, If we 
observe a locomotive, when conscious of its power it raises the valve, 
and coutemptuously casts off the superfluity, with which eleotro-mag- 
netiam might win its promised prize ; at the place where the steam 
issues fcHtJi it is perfectly transparent, the whit« cloud only appears . 
when it has risen to some little height. Airmised with this transparent 
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st«fun is cftllcdft moist air, air mixed with coadensed steam is termed 
» cloud; MmoBphere. Both may be distinguished from each other, 
just as our breath in a warm room ia distinguished from the clood* 
wbifihibrm htfore our mouths in winter, but which we do not ex- 
hale <u clouds. Water mixed vith spirits of wine prodoceB a tran^ 
parent mixture, becauee both are fluids. Air, however, mixed with 
opaque solid or fluid bodies, produces an opaque mixture which beoomea 
more o|»aque in proportion as the mixture is more entire. Thus snow 
may be formed out of comminuted ice; white aand out of pounded rock- 
ci^stal ; foam, mist, vapour, or whatever we like to call it, out of water. 
We look upon clouds habitually as on something really existing, m 
a Mnd of magazine in which rain, snow, luid hail, are stored up; bodies 
which, when they come into contact with one another, produce thun- 
der; which are attracted by mountains and torn asunder by their 
rocky teeth, when out of the breach thus formed water streams 
forth ; and what is most remarkable of all, we think of these doods as 
floating with all their heavy contents in the air. If, however, we 
<»ily get amongst the clouds on the top of a mountain we 6nd that 
they consist of nothing but common mist, and that of all the magni- 
ficence we had attributed to them not a trace remuns. We might 
hare spared ourselves the trouble of ascending so high to discover 
this, for a cloud is nothing niijre than a mist above, and a mist is 
nothing more than a cloud below. Any one that has been accus- 
tomed to think of a cloud as of something tangible and lasting, of 
which he can take a photography ; or, if he has the talent fat it, m^e 
out in it resemblances to the forms of men and animals, must be 
aware how often he is obliged to change his comparison. It may be 
said, however, that we t^Cen see a olond tying all day long on the top of 
a mountain. Does not Mount Pilate take his name from the very 
oiroumstance that he alway wears a cap \ la not the Table Moun- 
tain at the Cape celebrated for it ? Who, however, that sees the white 
foam lying on a clear mouDtain stream, looked down upon from a hill, 
believes it to be anything lying on the ground 7 And is the cloud lying 
oa tJie top of a mountain, anything more than this P The stream is 
the air, the stone on which the foam rests is the mountain, the foam 
is the cloud. Does it not move continually if we ascend the moun- 
tain in <aiet to see if it really hes quietly upon it, as it seems to do 
wh«Q we look up at it from below? The appeai-ance of stability is there- 
fore nothing but n delusion, the cloud endures only whilst arifdng, 
and iQ the act of vanishing. So we find the plains of Lombardy 
covered with the clouds which are attracted down frtun the 8t 
Grothard in quick succession into the valley of Trevota ? No '. they 
have entirely disappeared from the hot plains, and the cloudless 
heaven above them forms a strange contrast to the thick oovering 
which, whenever we look back, oonceals the Alps from our view. Do 
we not often see a storm, which, with the intention of raining in 
good earnest^ comes down from the Charlotten Berg, entirely dissi- 
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pated when it arrives over the glowing city. If, on th« contrary, 
the atmosphere is verj moist, already the absorption does not t^e place 
-^a long strip of cloud leans down from the top of the mountain, where 
its first germ had formed itself, and the rain pours down. .If the 
air has lost its absorbing power, it will soon become saturated with 
water. This is what ta^es place before a shower, and it is for this 
Tfason they say in the Bernese Oberland, 

_" Dom the RicMn his r&piar wear ? 
Theo it shewa that rsia u near; 
Is hU cap apoQ his head t 
Then that ahewa (he rain has fled." 

But these rules are only applicable to mountains whose points rise 
boldly into the higher regions of the air, not to l^ser heights on 
our own German plains. If the moisture be already great enough 
for it to take the form of clouds, then it will soon shew itself in the 
Bhape of rain, and therefore they say in Thnringia of the Kyff hauser, 

" Baa Frederick caet bis crown &way. 
The weather will be fine to-day ; 
If on his head his ctowd is sel, 
The weather soon will change to wet." 

" The mountains are heaving, the Bohemian mists are coming; it 
will rain," they say in the Hazy Mountains. " The Zoblen is clear; 
it will continue fine weather," they say in Silesia ; and in England 
the proverb is, 

" Wben the clouds are on the hilla, 
They will come down bj the rills-" 

In winter, clouds often conceal the dome of the Gensd'armes Tower ; 
iu summer storms pass over the dark Aachorn, the Jungfrau, and 
Mont Blanc. But what a difierenco there is between the fine drops 
of winter rain, and the large splashes of a summer shower. If, 
however, we ascend a raountain during this splashing rain, we shall 
find that the higher we ascend the smaller the drops become ; higher 
still we shaU find only a mist ; at that height it is no more the cloud 
which rains, but the whole stratum of atr between the cloud and the 
ground. This is so true, that upon the roof of the Ring's castle in 
this place, only 18 inches of rain fall annually, whilst 20 inches 
fall on the pavement of the castle-yard ; for a continually renewed 
condensation of the mist of water takes place, and meeting with the 
rain drops in their descent, makes them continually increase in size. 
This applies equally to snow and hail, which do not therefore pro- 
duce the destruction which we should expect from the size of the 
grains if they fell down from a considerable height. If a crow, for 
example, were to slip down the steep roof of a church at the begin- 
ning of a thaw, the descending snowball would become at last a little 
avalanche. But did the crow cast it down ; those must believe so 
who ascribe the rain to clouds alone, 
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connection with the Climate of Berlin. Itil 

But how do clouds of enow and rai^ origiaate over our plaina, 
which are situated far from the oooling summits of the mouatiunB? 

A celebrated amateur gathered together a large assembly in the 
council-hall of a northern residence. It was one of those icy star- 
bright nights which are so aptly called iron nights in Sweden. In 
ths saloon, however, there was a fearful crowd, and the heat was so 
great that several ladies fainted in consequence. An officer tried to end 
this disteessing state of things by attempting to open a window. But 
it was impossible, so fast it was frozen to the window cill. Like a 
second Alexander he cut the Gordlan knot by breaking a pane of 
glass, and now, what happened P It snowed in the room. Circum- 
stances so favourable as these seldom present themselves for obser- 
vation here. But I have, even in Berlin, seen a thick mist, form 
itself at a private ball, when, on one occasion, the doors opening 
upon the balcony were thrown open for a moment. Thus, wherever 
warm air becomes mixed with cold and moist air, a precipitation 
takes place. This is the reason why an eternal mist overclouds the 
sea of Okotsk, where the warmth so sensibly declines towards the 
north, that, on the same neck of land, shapeless sea-horses, the in- 
habitants of the polar seas, and elegant certhiadsj the feathered mes- 
sengers of the south, meet together. It is the same phenomena on 
a smaller scale which one sees at St Petersburg, at the magnificent 
festivals given in the winter palace, when a continual condensation 
is always taking place in the outer apartments. In order, therefore, 
to understand our weather, we must seek out the principles on which 
such mixture of unequally warmed air takes place ; but to do this 
I must somewhat enlarge, whilst choosing for my guides two of the 
learned men of the present day, about whom geology, geography, 
and meteorology dispute as their heroes, each of the three sciences 
wishing to claim the two philosophers for itself. 

If wa open a door leading from an outer passage into a warm 
room, a double draught of air takes place, the cold air streaming in 
below, and the warm air flowing out above. This may easily be 
proved by the flame of a candle. Placed on the ground it is wafted 
towards the room, held half-way up it stands upright, above it is 
wafted towards the outer air. On the earth the polar regions repre- 
sent the outer, passt^e, and the torrid zone represents the warm 
chamber. There are two cold zones and one torrid, that is to say, 
a warm room between two cold passages, the doors between the two 
are always open, the room is always heated to a very high tempera- 
ture, and there is a constant draught of air, which is called the 
'* trade- winds." Where both currents of air meet, is a region of 
calms, and it is so named. As, however, the apparent course of the 
sun varies between the tropics, the region of calms does not always 
remun in the same place, but follows the sun, and the whole pheno- 
mena of trade-winds follow in its train. Where the trade-winds pre- 
vail, the sky is perfectly cloudless, because flowing towards warmer 
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regione, the air Datuntll; becomea drier ; in the region of calms, 
on the contrary, it rains constantly, because the lower warm currents 
in the act of rising lose some of their heats and therefore allow the 
moisture they contain to be precipitated. Every place between the 
tropica has therefore a dry season whilst under the influence of the 
trade-winds, and a rainy season while the calms prevail, — ''a time of 
Bun and a time of cload," as the Indians near the Orinoco say. In 
the higher regions of the atmosphere, the ascending air flows back 
towards the poles. We see it often in the light cloods whiph are 
attracted towards the lower trade-winds ; yes, we even reach this 
tipper opposing current when we ascend high mountains, suoh as the 
Peak of Teneriffe, on Mawnaroa, on the island of Hawaia. More 
strongly still is the influence of this returning upper current seen 
in volcanic eruptions. 

(To be continued in our next Number.) 



Gieseekite and Bergmanntte (Spreustein), two Pseudomor- 
phose$ of Transformation from N^Tteltne, By Professor 
J. K. BlitJM, of Heidelberg. Communicated by the Author, 
from Poggendorff, 

At Jyalikko-Fiord, not far from Julianenhaab in Greenland, 
there occurs, implanted in drift porphyry, a mineral in the 
form of hexagonal prisma, generally known by the name of 
Gieseckite. From the similarity of its form, and for the 
most part amorphous condition of its mass, it was formerly 
regarded as a variety of Finite, with which its chemicid 
composition to a considerable extent coincides. It was 
afterwards grouped by Tamnau with Elteolite (Nepheiine), 
with which it has the same crystalline form, and is said to be, 
in its fresh condition, as regards hardness, specific gravity, 
and lustre, identical. But most of the crystals are found 
in an altered condition, and coincide neither with the qua- 
lities just mentioned, nor with the chemical composition 
of the Elteolite. The cause of this is to be sought in the 
alteration which the ElEeolite has undergone. A short time 
since there came into my possession a crystal of this sort, 
which, upon my breaking off a small portion at one end, in 
order to observe the nature of its interior, was seen to con- 
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siat entirely of a fine scaly aggregate of very minute miea- 
ceouB lamellEB. Thus Giesecke is neither more nor less than 
Elteolite in process of transformation into mica, at one stage 
of whicli a condition resembling Finite, I believe, occurs very 
fi^quently. The final result of the transformation is here 
likewise mica; and with this view both the chemical compo- 
sition of the mineral, and the mode in which it is affected by 
the blowpipe and by acids, closely coincide. Whilst the 
lUseolite fuses before the blowpipe, and under the action of 
acids dissolves and forms gelatine, Gieseclute is but slightly 
affected by the latter, and is likewise more difficult of fusion. 
If we compare the results of analysis, — that of the green 
deeoHte of Fredericksvam by Scheerer (a), with that of 
Gieseckite by Stromeyer (ft), — the process of alteration be- 
comes very apparent. Their constituents are ; — 



(a) 
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SiUcicacid, 


46-31 




46-0798 


Alumioe, 


32-63 




33-8280 


Natron, 


16-95 




o-oooo 


Potash, 


6-45 




6-2007 


Oiide of iron. 


0-46 


Protoxide of iron, 


3-3587 


Chalk, 


0-33 


MagneBia, 


1-2031 


Water. 


0-60 




4-8860 



10076 Oxide of mangauese, 1-1556 

96-7119 

According to these analyses, there must have been a loss of 
natron and an absorption of protoxide of iron and water, to- 
gether with a small quantity of magnesia and oxide of man- 
ganese. 

Under the name of Bergmannite or Spreustein, there has 
long been known a mineral which has been regarded by some 
mineralo^stfi as a distinct species, and by others as a variety 
of Wemerite. It is not unfrequentiy found as a secondary 
constituent of zircon syenite in Norway, especially in the 
environs of Brevig, Laurvig, and Frederieksvarn. Scheerer, 
to whom the external appearance of the Spreustein seemed 
to indicate that it was not a variety of Wemerite, subjected 
it to an analysis of which the results are given (Annaltn, 
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vol. Ixv., p. 277-8,) and according to which it U a normal 
oatronite (natron -mesotyp.) 

I lately received several pseudomorpfaoseB from DrKrMitz 
of Sonn, amongBt which was a specimen labelled " Sprens- 
tein nach Beryll und ScapoHtii von Breveg." I could recog- 
nise no Bcapolitic form in the prismatic crystals of the 
spreasteia, whilst, as hexagonal prisms, they appeared iden- 
tical with the forms of beryl. But as the occurrence of 
beryl in the zircon syenites of Norway is very far from 
ascertajned; and as Scheerer {op. cit. p. 280) expressly ob- 
serves that all which he had met with belonged to the apa- 
tite; and as, moreover, the origination of spreustetn from 
this mineral appeared to me exceedingly doubtful, I carefully 
examined the specimens of this substance in my own collec- 
tion, in hopes that I might perhaps obtain some solution of 
my doubts. It was not long before I observed in a piece of 
ore a small hexagonal prism, which superiicially had the ap- 
pearance of spreustein ; but at the end, where a portion was 
broken off, was perceived to be El»olite; and eleotite ac- 
cordingly it was, from which the other mineral bad borrowed 
its form. But in order to attain greater certainty upon this 
point, I imparted my views to Dr Krantz, with a request 
that he would be good enough again to look through his own 
specimens, and acquaint me with the result of his observa- 
tions. The following is an extract from Dr Krantz's answer : 
— " I have again examined my small collection of pseudo- 
morphous Spreusteina, and have come to the precise conclu- 
sion you anticipated, namely, that the hexagonal prisms were 
formerly not beryl but nepheline (ElEBolite). The small prism 
which you will herewith receive, and which is adherent to 
unaltered felspar (Orthoklas), with which it has nothing in 
common, consists, at the unaltered-looking greenish end, 
upon trial with the blowpipe, entirely of mesotype ; there is, 
therefore, nothing more of the original mineral remaining. 
The other and larger prism still contains at one end pure 
white nepheline, but farther in the interior Elseolite. It is . 
remarkable that the nepheline appears here of such a pure 
white colour as it has never been found with anywhere in 
Norway. The specimen establishes, I think, in a very sa^ia- 
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factory manner, that the pseudomorphosea were formerly 
Nepheline. SpreuBteio from Wemerite I have never met 
with." 

The alteration in these two cases commenced at the sur- 
face of the crystals, spreading from thence to the interior ; 
and this process may be .observed in various individuals, 
which are found in its most various stages. Whilst the 
above-mentioned small crystal is changed into spreustein 
merely at its surface, the large one mentioned by Dr Krantz 
(which is about li in. long by 1 in. in thickness, and is broken 
off at both ends) consists at one end entirely of an aggregate 
of red and white spreustein, but at the other still contains a 
nucleus of nepheline, surrounded by a crust of whitish-red 
spreustein of from one to two lines in thickness ; and other 
crystals, again, are entirely changed into the latter substance. 
Even crystalline particles of EUeolite have undergone this 
change. The surrounding felspar (ortboklas) is for most 
part perfectly freab, merely exhibiting here and there, at its 
points of contact with the Spreustein, a alight red colour, 
arising from oxide of iron, which has interpenetrated its 
cleavage surfaces. The process of transmutation itself con- 
sists in a loss of potash, in the emission of a small quantity 
of natron and alumine, and the absorption of water, whereby 
(Na, Ka)" Si + 2A1 sT becomes Na Si + Al Si + 2H. And 
this process occurred in a rock, which — although water was 
the agent — presents a perfectly fresh character. Nor will 
' it ever occur to any one that the natrolite was here an ori- 
fi^nal formation, or that the water was originally present ; 
for the pseudomorphouB nature of the spreustein crystals is 
too plaJn to be called in question. They are not genuine 
crystals ; for they consist of a mass of which the composition 
is confusedly radiated, (whence the name Spremtdn given 
themby Werner) — of an aggregate, which sometimes even 
includes a nucleus of the original mineral. But if it must 
be admitted to be a transformation, then it is a transforma- 
tion that can have been effected only by means of water 
which has penetrated into the mineral, extracted and re- 
moved constituents of the Nepheline, partly deposited itself 
in their room, and formed mesotype; for the phenomenon can- 
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Doi be explained by aSBuming either intense pressure or the 
oHginal presence of water in the mineral. We have here 
also a beautiful example of the manner in which water, ope- 
rating npon inorganic bodies, calls into existence new crys- 
talline forms ; and we may perceive what a misapprehension 
it would be of tliis process, which plays such an important 
part in the formation of pseudomorphoses, were we to limit 
it to the originating of kaolins, clays, and other " mineral 
mires." Moreover, it would seem as if the Elseolite itself 
were nepheUne in process of transformation ; at least this 
would appear to be indicated by the fluctuating amount of 
water which the mineral contains. Scheerer has observed of 
the green and brown Elaeolites of Frederick sv am, that when 
these are finely pulverised and decomposed with concentrated 
muriatic acid, the resulting siliceous earth possesses the same 
colour, though in a fainter degree, which the mineral pos- 
sessed before, and that it disappears only on its being dis- 
solved in nitric acid, or by being brought to a glow ; where- 
upou he remarks : " This is quite sufficient to prove that the 
colour is of organic origin." — {Pogg. Ann., v. 49, p. 380.) But 
how can this organic colouring matter have found its way 
into the mineral unless by means of water ? Sure enough it 
was not there originally. — {Poggendorff's Annalen., bd. 87, 
at. 2, 1852, No. 10.) 



On the Colours of a Jet of Steam and of the Atmosphere. 
By R. Clausios. 

To the Editors of the Philosophical Magazine and Journal. 
Gentlbmbn, — In the August Number of the Philosophical 

Magazine (p. 128) Mr Reuben Phillips describes a series of 
interesting experiments on the colours of a jet of steam, 
which connect themselves with the known experiments of 
Professor Forbes upon the same subject. At the end of his 
paper Mr Phillips writes — 

"Professor Forbes, after discovering the red colour of ajet 
of steam, by transmitted light, connected the red colour of the 
clouds with this fact ; and the truth of this conneciaon is be- 
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yoDd dispute. So far, however, aa I have been able to go, 
the colotirB of the steam-jet are manifestly only influesces of 
ordinary interference, greatly resembling that prodaced by 
thin transparent plates. TbuB in (192) the transmitted light 
is red, as in Professor Forbes's experiments, bnt the re- 
flected light is bloe. It is therefore to be inferred, that all 
the colours of the clouds originate in interference, caused by 
minute drops of water.the size of which determines their 
colour ; while the blue jet (192) is, I think, strictly analogous 
to the blue sky." 

With reference to this passage I permit myself to make 
the following remarks : — The blue colour of the firmament 
and the morning and evening red were explained by me in 
1849* upon the principles of " ordinary interference ;" and 
some time afterwardsf I applied the same explanation to the 
colours of a jet of steam observed by Professor Forbes. 

In one point, however, my view diverges from that of Mr 
Reuben Phillips. He names the water-particles which cause 
the interference " drops of water," while I believe that tbey 
are waier-hladders, for which view I have adduced my rea- 
sons in a separate paper-^ 

Besides this, I should like to mention two points, with re- 
gard to which I have been unable to obtain Irom the paper 
of Mr Phillips a clear notion of the author's opinion. 

(1.) Among the various colours of the atmosphere there 
appears to me to exist only two simple originating ones ; 
namely, the blue colour in all its shades, from dark blue to 
white, due to interference by reflection; and orange-red 
colour in the corresponding shades, due to interference by 
tranemieeion. The other colours exhibited at times in va- 
rious portions of the heavens, as, for example, purple or green, 
I hold to be due to the mixing of the above two colours in 
their different shades. 

* Po(^ndorff'B Attnaten, vol. luvi., p, 188. 

t DU lAeit 3rtthiiim»gtn dtr Ataoiphart, dMCribed and explained bj H. 
Clan^Di. Leipzig, G. B. Bcliwicliert, 18S0. AIbo ander tha title Beitrlige mr 
MtuoroleffUcha Opttjb, published by John Aug. Gronert. P&rt 1, No. 4, p. 39S, 
and In Pogg. Ann., vol. lizxiv., p. 149. 
t Pogg. ^nn., vol. Ixxvl., p. 161. 
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(2.) When clouds appear coloured, I believe that the colour 
exhibited is for the most part not formed in the cloud itself, 
ioasmiicfa as the Httle bladders generally differ too much in 
thickness to cause the production of a single determinate 
colour ; but that the light, parti; on its way to the cloud, and 
partly between the cloud and our eye, asBumes its colour ; 
even in the apparently clear air there always exist bladders, 
which, however, are for the most part so attenuated, that they 
favour in a particular manner the formation of the Jirat 
colours of interference, namely blue and orange-red. — I re- 
main, Qentlemen, very respectfully yours, 

R. Clausios. 



Description of the Tongue and Habits of the Aardvark 
or Ant-eater of tha Cape {Orycteropus Capemis)- By 
WlLLlAK T. Black, Assistan^Sui^eon to the Forces, 
South Africa. Communicated by the Author. 

In Professor Jones' General Outline of the Animal King- 
dom, is to be found a description of the elongated tongue of 
the Ant-eaters of South America, and the Echidna of New 
Holland. The Aardvark (the Earth-hog, Dutch) and Uiese 
two animals, belong to the order of Edentata, but the last is 
further distinguished by being monotrematous. Whether 
Professor Jones' description is intended to refer to the 
tongues of all the animals in that order that possess them as 
instruments of prehension does not appear, and it may be 
correct ; but from two or three specimens of the organ dis- 
sected by me in the Aardvark, I am led to doubt its applica- 
bility to this animal. Professor Jones speaks of two proper 
muscles not found in the tongues of other mammalia, an ex- 
ternal annular one, and an internal elongated spiral one, 
invested by the former. These I have been unable to detect 
in the tongue of the Cape Ant-eater, and I subjoin the fol- 
lowing description of my acquaintance with its lingual ana- 
tomy : — 
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The toDgae is from 10 to 12 inches long, when stretched 
out. The mucouH membrane of its upper surface is rough 
and of a file-like feeling, when the finger is passed backwards 
along it. There are three papillte near the base, situated in 
the form of a triangle. On the outside, at abont the posterior 
half, are the conjoined paZato and etyh-gloseue muscles, and 
internally to them, the titigrtalie, running from the base to the 
tip of the tongue ; and at the posterior fourth in the mesial 
line is ibe lingual attachment of the mylo-hyoglogsue muscle. 
The lingual sensory nerve is very large, and lies in a groove 
between the mylo-hyoglossus and the lingualis, and after 
passing the former, the two nerreB lie side by aide in the 
mesial line between the two linguals. The muscular nerves 
branch off; thefifth enters themyIo-hyoglosBus,fpvee branches 
to it, and then passes forwards alongside the lingual nerve. 
The muscle towhich I would attribute the proh^iding action 
of the tongue, or the Extensor 
hngua, consists of perpendicular 
fibres passing from the thick 
I mucous membrane of the upper 
surface aud sides, to the cellular 
tissue investing the linguales 
muBclea ; this occurs Ijirougbont 
the whole length of the tongue, 
and engrosses more and more of 
the comparative thickness of the 
tongue towards the point from 
the base. The beat way of de- 
monstrating the course of its fibres, which are otherwise 
viable enough, Is to incise the tongue either transversely or 
longitudinally, just through the thickness of the mucous 
membrane, and then tear open the incision. The laceration 
is easy, and goes in the direction of the fibres to their attach- 
ment at the upper surface of the lingualis. The contraction 
of this muscle, in all its body, will produce a contraction of 
the diameter or thickness of the tongue, and at the same time, 
from the consequent increase of the diameters of the sepa- 
rate muscular fasciculi, must the tongue elongate. It may 
be otherwise stated, if the mass of the tongue is decreased in 
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one direction, it must correapondinf^ly increase in anotiier — 
Hke a bladder nearly full of water, which elongates in the 
direction lateral to the points of pressure. 

Should the mesial fibres of thia perpendicular or traoBverse 
muscle be thrown into action, then the upper surface of the 
tongue would become flattened or hollowed out. The retrac- 
tion of the tongue is of course accomplished by the lingualiB, 
and the other motions of the organ by the other muscles as 
ordinarily shewn. This action of the perpendicular fibres 
also renders the tongue, when projected at the same time, 
somewhat elastic and firmer, so as to allow of the stronger 
action of the others in bending it in different directions ; one 
or ihe other lingualis laterally, or both downwards, when the 
lower fibres of this muscle are thrown into action ; and when 
the upper fibres are in a similar state, the point of the tongue 
would be directed upwards. What share the muscles of the 
base of the organ particularly have in its motions, I do not 
enter upon, merely having considered the actions of the free 
part of the tongue. 

On section of the upper surface of the mucous membrane 
between the muscular fasciculi, appear yellow oblong ovoid 
bodies, about a line in length each, probably mucous glands, 
or, as I had not means of deciding this point, may be particles 
of fat, though not likely, as they only occur among the mus- 
cular fasdcnli at the upper surface, and not at the lower ex- 
tremities of the fasciculi. When the perpendicular or 
radiating fibres are in action, the secretions Irom these glands 
would evidently be expressed out upon the surface of the 
tongue, thereby supplying the adhesive fluid which is the 
means employed by the ant-eater for tii« capture and reten- 
tion of its insect food. The specimen of the animal which 
I procored for the above dissection, was a female, had four 
teats, and was 6 feet '2 inches in length from the nose to the 
end of the tail. 

The next one which I dissected afi'orded Uie following 
description : — The tnylo-hyoid muscle, or flat muscle next the 
skin ; — Genio-hyoid of two bands, on each side of the mesial 
line between the chin and hyoid-bone ; — Genio-hyoglosaus 
between the chin hyoid-bone and tongue, the lingual fibres 



byGooglc 



Habits of the Ant-eater of the Cape. 171 

radiaiing apwards to the tongue ; the latter part is broader 
behind where it is attached to the root of the toogue, and 
terminates, conicall; forwards, to about the middle of its 
length ; — Palato-gloame, a large flat band on each side of the 
former, and, together with the lingualis, forms the lateral and 
inferior muscular of the tongue, from the root to the tip ; — 
Stylo-glosBus, a small band of fibres, descending irom the 
styloid process, perpendiculiu-ly to the root of the tongue, 
where it comes again forward on the outside, and parallel to 
the former muscle, and is finally lost at about one-third from 
the root, in the fibres of the palato-glossus and lingualis. 
Lying above this mass of muscle, composed of the palato, and 
Btylo-gloasus, and lingualis, which — after passingthe anterior 
edge of the genio-hyoglossns, lie side by side, and form also 
the inferior half of the muscular mass of the tongue where it 
is free — is the perpendicular muscle already described, part 
of which, at the base of the tongue, is attached below to the 
lingual termination of the genio-hyoglossus. In the mesial 
line between the perpendicular fibres and the longitudinal 
ones, lie the nerves and vessels of the tongne. There is also 
a vein, running in the mesial line on the upper surface of the 
tongue, just underneath the mucons membrane, having trans- 
verse branches falling into it from the muscular substance 
and mucous coat. This specimen was also a female, had four 
teats, and was 5 feet 4 inches in length from the nose to the 
tail. 

In support of the views which I have been led to take of 
the powers of the perpendicular fibres, I may mention that a 
similar muscle exists in all mammiferous tongues which I have 
examined, and I believe is the co-efficient of all those peculiar 
movements connected with the protrusion of the tongue ; and 
that the other longitudinal mascles are connected with this 
act chiefly to guide the organ in different directions, as the 
sole and separate action of these latter muscles would be 
that of retracting the organ in one or other directions. Pro- 
trusion is, then, the province of the perpendicular muscles; 
retraction that of the longitudinal ones ; — different combina- 
tions of the two produce the several movements out of the 
axis of the tongue, whether the organ is in a state of protru- 
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sioQ or retraction. Id the Lumbricus tinea, or round intea- 
tinal worm, may be noticed fasciculi passing from the walls 
of the abdomen to the integament, and apparently firmly 
connected to each attachment. These transTerBe fasciculi 
seem to exist nearly the whole length of the animal, and to 
encircle the interior digestive tnhea : each fibre is of toler- 
ably visible size, and pale in colour. As these fasciculi pass 
between the peritoneal lining of tlie abdominal cavity, and 
not from the walls of the proper intestinal cuial, to the in- 
teguments, so each attachment is a fixed point, especially 
the interior one. That tiiey are not glands may be inferred 
from their disconnection with the intestinal mucous mem- 
brane, though this prant can only be strictly determined by 
the microscope. I have, however, by inspection and ana- 
logy, been led to bold that these fasciculi are muscular and 
pei^endicular to the axis of the body of the animal, and to 
have a similar action to the perpendicular fibres in the 
tongue of the Cape Ant-eater. On tlie above suppoution, that 
their action would be to elongate the animal, without, at the 
same time, compressing the contents of the digestive cavity, as 
the action of circular fibres would do in producing the same 
elongating effect. The digestive process would thus be in- 
terrupted by such a mode of progression, and defecation 
would otherwise only result, when the alleged circular fibres 
were thrown into action. If any effect of the cavity of the 
abdomen were produced by the perpendicular fibres, it 
would be to cause a tendency to a vacuum, both by the elon- 
gation of the animal, and also by the inner peritoneal walls 
being made the fixed point of action of these alleged muscu- 
lar fibres. Ingestion of food aud fluids would be thus aided 
most considerably, and independently of any provision for 
such a purpose at the mouth. It would, however, require 
further research to see whether analogous muEcles, having 
actions similar to those attributed to the perpendicular fibres 
in the tongue of the Aardvark, or the body of the round in- 
testinal worm can be found to bear out the above general 
interpretation of their actions ; but I presume that instances 
might be obtained to shew such a peculiar modification of 
muBcnlar power, and make it a more general physiological 
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property — as in the arms of some of the Cephalopoda, the 
tongae of the chameleon, the trunk of the elephant, &c. &c. 

HahiU of the Aardvark. — This animal, inhabiting the 
Fish-Hiver coontry, lives in immense holes, excavated by 
their powerful, hoof-like claws, in the ground, some six or 
ten feet below the surface. There are generally a collection 
of boles like a warren at these places, all intercommunica- 
ting, and situated in or about a clump of trees or bushes. 
The calibre of these passages is so large in some as to allow 
a man to creep into. The animal mostly comes out at night, 
but may sometimes be seen during the day. It is planti- 
grade on the hind feet, but digttigrade on the fore ones. The 
fore-feet have four toes, and the hind-feet five each, armed 
with strong hoof-like claws, very similar except in size to the 
arrangement of those of the mole, so as to enable the animal 
to dig and scrape away the earth sideways from them, and 
also crosswise, the inner toes being longer than the outer 
ones. 

The ponderous conical tail, 18 or 20 inches long, composed 
of bony joints, and a multitude of muscles, covered by an in- 
tegument as thick as an ox's hide, hangs ordinarily down, 
like that of the Cape sheep, when the animal is walking. 
Its structure is similar to the t^l of the Cape iguana or 
large water-lizard and its use may be, in one point of view, 
similar, riz., as an instrument of defence from attack, as 
with it they strike dogs very forcibly that attack them. 
When surprised, they instantly make for their holes ; but as 
they cannot run fast, they are therefore soon caught by dogs, 
and easily shot or assegaied. When seized by dogs by their 
very soft ears, or by their velvety nose, they double in tbeir 
heads between their fore legs, and strike forwards, or kick 
with their hind-feet, so as to make their assailants loose hold 
and often repent their proceedings. 

They are best caught in moonlight nights, when out feed- 
ing, either by dogs, or waiting near a suspected warren till 
the animal returns before the breftk of day. They live chiefly 
on ants, and, as there are numbers of ant-hills all over the 
country, their food is ever at hand. They first dig away 
with their fore-feet, partly, ba it were, sitting on their hind- 

C.oo^^lc 



174 Habits of the Ant-eater of the Cape. 

legs, supported by the tail, like tlie Cape Redistes or jerboa, 
a large hole at the base of tlifl aDtfaill, aod, no doubt, when 
made Bufficiently large, they Ii« down and tiimst their nose 
in, which is protected from stinging by its velvety hair, 
when they Mcertain the neighbonrhood of their game. They 
then protrude tiieir long, tapering tongue, well covered wiUi 
secretions through their toothless gums, which, when well 
covered with ants, is retracted, and the b<irden disposed of 
in the mouth for mastication. The mouth is abundantly 
supplied with mucous glands under its covering membrane, 
and the sublingual glands are large and open, with many se- 
cretory ducts, to pour out an abundant lubricating secretion. 
From the want of both incisor and canine teeth, the bite of the 
animal is harmless, and besides, the onfice of the mouth is not 
much latter than suffices for a tongue-load of ants. By means 
of the flat grinders on each side, this minute kind of scaly food 
is ground into paste, and mode fit for digestion. In exca- 
vating its habitation, no doubt, the very great mnscnlar 
power of its hinder extremities come into action, and shovel- 
ling away, like a spade, the earth loosened by the fore- 
feet, the two extremitieH act the part of a pick and lever. 
From its beautiful buck-like ears, one would suppose itn 
sense of hearing was exquisite, and perhaps of muc^ more 
use to the animal than its small, laterally-directed fiyea, 
especially for its nocturnal and subterranean habits of life. 
Its hide is as thick as that of an ox, impenetrable, no doubt, 
to all attacks from Insects, and has much the appearance of 
a pig's skin, but thicker, and has the same intimate con- 
nection with the underlying muscular structure as in the 
latter animal, so that the natives, when they slaughter the 
Aardvark for food, cut it up into pieces with the skin on, as 
we do pork. 

Dimensions of the Female killed near Fort Brown, whoie 
oval dissection is above ^ven. — Length, 6 feet 4 inches from 
the nose to the tail end ; nose to the root of the ear, 11 in. ; 
ear to the wrist or carpusf 14^ in. ; ankle (tarsus) to the 
protuberance of the hip-joint, 15 in. ; length of the tail, 18^ 
in. ; leg, from the ankle to the spine, over the protuberance 
of the trochanter, 21 in. ; tann, from the vrriat over tiie sbonl- 
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der to the spine, 18 in. ; ronnd the belly, juat in front of the 
thigh, 3 feet 3 in.; round the thorax, behind the shoulders, 
2 feet 6 in. ; round the neck, behind the eara, 15^ in. 

P.S — I have sent two entire skinB to the museum at Fort 
Pitt, which were forwarded, with other speciroenB, after the 
breaking out of this war, and which have all since been ac- 
knowledged. 

W. T. B. 



The Negroes of the Indian Archipelago and Pacific Islands. 
By W. JoHJT Ceawpurd, Esq., F-R-S. 

Oriental negroes are found thinly bat widely scattered, 
from the Andaman islands, in about 80° of E. longitude, to 
the New Hebrides in the Pacific, in about 175° E. longitude, 
and from the Philippine islands, in 18° N. latitude, to New 
Caledonia, in about 21° S. latitude. These eastern negroes 
are known to Europeans under various names. The Malays 
term the inhabitants of New Guinea, Papua, or more cor- 
rectly Fna-pua. Europeans taking this as an authority, call 
New Guinea and its inbabitauts both Papua. 

The word pua-pua is an adjective, and signifies crisp, 
frizzled, woolly. To complete the sense for the country or 
people, it is necessary to state the nouns-substantive, tanah 
= coantry, and Oram =people. 'ihxisoran pua-pua ^b-woqWj 
headed man ; and tanah oran pua-pua = the land of woolly- 
headed men. 

European writers have also sometimes termed them Alfores, 
which word has been converted by English and French 
writers into Arafura and Harafura, and referred to a Malay 
source. It is not, however, Malay, because the letter / is 
not to be found in any written language of the bidian Archi- 
pelago, and seldom does the sound occur in any of the un- 
written ones. The word is Portuguese, and means freedman, 
in which sense it is adopted by the natives of the country. 
It is nearly equivalent to the Indios bravos of the Spaniards, 
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as they term the &ee unsubjugated Iiidiajis of Spanish 
America. 

Spanish writers term tiie negroes of the Philippine islands, 
from their diminutive size, Negritos, or little negroes. Some 
English wfiterB have lately termed them Aastral negroes, 
which is manifedtly improper, since they are found equally in 
the northern as in the southern hemisphere ; and this even 
in the islands of the Indian Archipelago. 

The oriental negro is even found in a state of civilisation 
below that of the brown-complexion ed and lank-haired race 
in their neighbourhood, whether these be Malayan or Poly- 
nesian. There is great diversity in their civilisation ; some, 
with the least possible knowledge of the commonest arts of 
life, live precariously on the spontaneous produce of their 
forests and waters, both animal and vegetable ; while others 
practise a rude husbandry, construct boats, and undertake 
coasting voyages for the fishing of the tortoise and tripang, 
or holothurian. 

The negro of the Andaman islands is below five feet in 
stature, and is of the lowest civilisation. The negro of the 
northern portion of the Malay peninsula is also of short star 
ture. A full-grown male of average height was found to 
measure only four feet nine inches. The negro of the Phi- 
lippine islands, found chiefly on the large island of Lucon, is 
also diminutive. They dwell in the mountains, generally 
maintain their independence, and live in constant warfare 
with the Malays. 

There are no negroes in Sumatra, Java, Borneo, and Cele- 
bes, nor is there any record or tradition of any. The great 
island of New Guinea is almost wholly peopled by negroes, 
who differ from each other, and more so from those distant 
tribes described as existing in the Andaman islands, in the 
northern parts of the Malay peninsula, and in Lucon. 

M. Modera, an ofGcer of the Dutch navy, has described 
two negro tribes which exist on the west coast of New Guinea. 
After describing one of thes^ tribes, he says, — " In the after- 
noon of the same day, at the time of high water, three of the 
naturalists went in a boat well armed to the same spot, where 
they found the tree full of natives of both sexes, who sprui^ 
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from branch to braDch with their weapoos on their hacks, 
like monkeys, making similar gestures, and Bcreaming and 
laughing as in the morning. And no offers of presents could 
induce them to descend from the trees to renew the inter- 



The most singular physical character of the negro of New 
Chiinea, consists in the texture of the hair of Uie head. It is 
neither that of the negro of Airica. nor seemingly that of the 
oriental negro, north of the equator. Mr Earl, nho has seen 
most of the negro tribes of New Guinea, and who beat de- 
scribes them, ^ves the following account of it >— " The moat 
striking peculiarity of the oriental negro," says he, " consists 
in their frizzled or woolly hair. This, however, does not 
spread over the surface of the head, as is usual with the 
negroes of western Africa, but grows in small tufts, the 
hurs which form each tuft keeping separate from the rest, 
and twisting round each other, until, if allowed to grow, they 
form a spiral ringlet. Many of the tribes, especially those 
vrhich occupy the interior parts of the islands, whose coasts 
are occupied by more civilised races, from whom cutting in- 
stmments can be obtained, keep the hair closely cropped. 
The tufts then assume the form of little knobs, about the size 
of a large pea, giving the head a very singular appearance, 
which has not been inaptly compared to the head of an old 
worn-out shoe-brush. Others, again, more especially the 
natives of the south coast of New Guinea, and the islands of 
Torres Straits, troubled with such an obstinate description 
of hair, yet admiring the ringlets as a head-dress, cut them 
off, and twist them into matted skull caps, thus forming very 
compact wigs. But it is among the natives of the north coast 
of New Guinea, and of some of the adjacent islands of the 
Pacific, that the hair receives the greatest attention. These 
open out the ringlets by means of a bamboo comb, shaped 
like an eel-spear, with numerous prongs spreading out later- 
ally, which operation produces an enormous busby head of 



* Mr WiodBOr Earl on tho Pspvian Indiane.— (Jbumai of tie Indian Archi- 
ptlago, vol. iv., p. 1.) -, . ^ 
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hair, which has procured them ^e name of Mop-headed 



There are fifteen different variefciea of oriental negroes, of 
eleven of which we have good deBcriptions. Some of them 
are feeble dwarfs mider five feet, and others are powerftil 
men. To include the whole under one category, is surely 
contrary to truth and nature. 

As far as language can he considered a test of race, and 
as tlie present state of oar knowledge on the eubjeet will 
enable us to judge, it goes to prove that all the tribes or 
nations of whose languages we possess examples, are sepa>- 
rate and distinct from each other. I have compared the 
words of nine negro languages. Three of these consist of 
the few words of Mallicolo, Tanna, and New Caledonia, given 
by Foster in his Observations on Cook's Second Voyage, and 
six of fifty-five words of the Saman of the Malay peninsula 
irom my own collection, and those of the Gebe, Waigyu, 
New Cruinea. and New Ireland, and Vanikoro, the scene of 
the wreck of La Ferouae, from that of H. Gaimard. 

An examination of these comparative vocabularies corrects 
an error of very general acceptance, that the negro lan- 
guages contain no Malay words ; for each of the nine contains 
Malay words. The proportion of Malay words is consider- 
able in the languages of those tribes which are nearest to 
the Malays, and therefore most amenable to Malayan in- 
fiaence, and diminishes in proportion to distance or other 
difBculty of communication. Excluding the numerals, whidi 
in most cases are Malayan, the proportion in a hundred 
words of the Saman is twelve ; in the Gebe about eight ; in 
the Waigyu above five; in the Doree Harbour of New Guioeat 
near four; in the Port Carteret of New Ireland six ; and in 
the Vanikoro little more than three. The greater nomber 
of Malayan words in all these negro languages consist of 
nouna or names of physical objects, and none of them can be 
said to be essential to the grammatical structure. They are," 
in fact, substantially extrinsic. 

A comparison of the native words of the negro languages 
themselves shews that they agree in a very small number 
of oases, where the tribes speaking them are in the vicinity 
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of each other ) thua aeversl words are aubatantially the Btuae 
in the Waigyu and in the New Gainea. This is, however, 
the exception, and the rule is a total diaagrcement. Thua, 
between the language of the negroea of the peninaula of 
New Gainea and of New Ireland, there ia not one word alike. 
There is no evidence therefore to juatify the conclusion that 
tiie oriental negro, wherever found, ia of one and the same 
race. 



SCIENTIFIC INTELLIGENCE. 



METEOROLOOr. 

1. Analytea of Snow and Sain Water, by M. Eugene Mar- 
chand. — The snow and rain fell at F^amp (France) in the months 
of M&rch and April 1850. A kilogramme of water contained — 
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Sulphate ofl^me, 
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some iron and calcium, 
Pore water, 

lOOO-OOOUOO 1000-00000 

The organic matter of the snow, deprived of fuliginoua matters, 
afforded oxide of calcium, 0-008116 grammes; peroxide of iron, 
0-000450; organio matter, 0-016280 = 0023846,— (^meWcan 
Journal of Science and Arts, vol. xiv., No. 41, 2d Series, p, 263.) 

2. Notes on the Climate of Rangoon, by Dr Alexander Chris- 
tifon, H.B.J. CS.— ^During the last war, the troops Elationed at 
Kangoon were attacked with an epidemic of rare occurrence, and were 
defectively supplied with ill-preserved provisions, which gave rise to 
scurvy. From these and other circumstancea the ulimate was re- 
ported as very unhealthy ; but it now appears from recent informa- 
tion to be much more healthy than it has been represented to be. 

Fall of Rain. — At Moulmein, the annual average fell of rain re- 
ported is l&O inches. But late infurmatioti hoin a gentleman who 
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resided there several years, informs ns that the annual fall uevor 
exceeded 90 inches. Dr Fajrer has ascertained that the total fall 
for the present year will scarcely exceed 80 inches, an amount which 
does not exceed the mean fall of rain at Arddarroch in Dumbarton- 
shire. In May, the fall of rain registered at Bangoon, in pluvio- 
meter, 11-78 inches ; June, 16'43 inches; July, 21'36 ; August, 
1707 inehes. 

Temperature. — The minimum temperature observed at sunrise in 
May, was 73°; June, 74°'5; July, 74°; August, 75°. The maxi- 
mum at noon in May, was 96° ; June, 90 ; July, 88° ; August, 87° ; 
and at three rji., in May, 95° ; June, 90°'5 ; July, 89° ; August 
88°'6. At all periods the temperature and sense of heat are miti- 
gated after two o'clock, either by a sea-breeze, which springs up 
about that time in the dry season, or by thunder and rain, as the 
evenings succeed a forenoon of unusual heat. The moisture of the 
atmosphere is of course great during these months ; and often the 
difference of temperature between the dry and wet bulb thermome- 
ters is very trifling. — {Monthly Journal of Medical Science, Decem- 
ber 1852, p. 514.) 

3. On the Recent Earthquake felt at Adderley ; in a Letter to 
Robert Chambers,E$q., by Richard Corbett, Eiq. — At half-past four 
o'clock this morning, (Nov. 7, 1 852} railway time, we were visited by 
a really smart shock of an earthquake. Our household consists of 
twenty-two persons, eighteen of whom were fully alive to it, and all 
more or less alarmed. Having myself felt a shock in this house, July 
1832, I was instantly aware of what was taking place, A rum- 
bling, heavy noise, which seems to have awakened many who were 
asleep, shortly preceded the shock — this was my case ; the sensation 
was that of being rocked in the bed. 

From all that I can collect, it is my belief that the shock passed 
from west to east, and at present we have reason to suppose it was 
confined to a very narrow line. Several of our villagers were much 
shaken and alarmed. The noise must have been considerable, as a 
very deaf person heard it, and resembled that made by a waggon 



The atmosphere was perfectly dead as described — not the slightest 
movement in the air, and very warm. On Friday last, we had a 
tremendous thunder-storm, and'large pieces of ice. I could rather 
imagine that there is some peculiarity in our substrata here, for 
since 1775 or 1778 we have had three very complete shocks of earth- 
{|uake in this locality. We stand upon the edge of the lias, and 
there has been very near to us a most extensive subsidence, forming 
a valley of unknown depth between the face of the lias and that of 
the new red sandstone, which cross out at the distance of a mile and 
a-half from each other. The intermediate valley is filled with north- 
ern drift, in which I have bored ninety feet, still in the drift. 
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HINERALOGT. 
4, On Psffodomorphous Minerals, By our friend, Profesec 
SilUm. — {Browns Jahrh., 18S1, 385.) — Tba pseudomorphoi: 
forms dsEcribed in thia paper &re^ 
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5, Large Deposit of Graphite.- — In Glen Strath, Farer, Inver- 
neae-shire, there is a great deposit of graphite in gneiss. A similar ona 
occurs at St John's, New Brunswick ; near the new sunpension bridge 
OTer the StJohn'sriver, a very eiteneive deposit of graphite has been 
opened and explored to a, considerable extent. The vein, or bed, as it 
might more properly he called, is nearly vertical, and inclosed between 
beds of highly nietamorphic schists. It is entered near the water, on 
the face of a precipitate cliff about 70 feet high, the walls of the 
lode being in the main parallel to the gr&phite deposit. This bed has 
been explored by a gallery or adit levtl over 100 feet, and by cross 
cuts, at right angles to this, some 20 or more feet. All these are in 
the graphite mass, and of course the floor and roof of the levels are 
of the same mineral. The quartzose walls have occasionally ap- 
proached, and, in some cases, masses of quartz or schist have been 
included in the graphite. The course of this deposit is about north- 
east and south-west, or nearly in the direction of the strike of the 
strata of the schist. The graphite is not of a very superior quality as a 
mass, though portions ofit are quite pure. As yet no solid and per- 
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fectl; homogeneous masses have been taken ouL It has m foliated 
structui-e, more or leas hig;hl7 marked. Iron pyrites is too abnndantljr 
diffused in it to admit of its use for ernoibles. The chief economical 
use made of it has been in facing the sand moulds for iron castings, 
for which purpose it is ground to a fine powder. Some of the finer 
parts are also used to manufactare pencils. Many hundred tons of 
graphite from this deposit have already been taken out since the 
mine was opened two years ago, and the supply may be esteemed 
inexhaustible. The rein or bed reappears on the opposite side of the 
St John's riTer, and on the side now opoaed it has been traced over 
a mile. The position of the deposit in conformable metamorphio 
schists, suf^sts the conjeoture that this deposit of graphite may 
represent a former coal-bed. — {Ameriean JoumtU of Science and 
Aru, Tol, xif.. No. 41, 2d Series, p. 280.) 

6. Sulphur Mine in Upper Egypt. — An extensive bed of sul- 
phur has been opened in £gypt, butween the village of Keneh and 
the Ked Sea, at Uie strait called Babar et Sefioque, It is soon to 
be worked.— (^nn. des Minei (4), xviii. 641.) 

7. Strontiano-caldte, a New Speeiet. — {Proe. Aead. N. Set. 
^Ul., vi, 114, June 1852.) — Crystallisation and cleavages like calo- 
spar : secondary form an acute rhombofaedron of 65° 50*. Crystals 
minote ; occurs in globular masses, the globules terminating in this 
acute rhombohedron, H = 3'fi ; gr. undetermined. Colourless and 
transparent, or white and traniilucent, the former vitreous, the latter 
pearly in lustre, B.B., yields a brilliant tight, a slightly crimson 
flame, and becomes caustic. The solution in acid gives a white pre- 
cipitate with sulphate of lime, but not with sulphate of strontia, and 
it therefore contains strontia. After precipitating tlie strontia in a 
portion of the solution, the addition of oxalate of ammonia produced 
a precipitate of oxalate of limo. The quantity was too small foi' a 
quantitative analysis ; but Dr Genth infers that the lime and strontia 
are in about equal proportions. 

The specimen was from Gir^eoti, Sicily, where it is of race occur- 
rence, associated with' celestine and sulphur. — (American Journal of 
Scimeeand Arts, vol. xiv., 2d series, No. 41, p. 280.) 

8. Platinum and Iridosmine in California, by Dr F. A. Genth, 
(Proc. Acad. Nat. Sci. Philad., vi., 113),— A few steel- coloured 
rounded grains of platinum were observed among specimens of gold 
from the American Tork, California, 30 miles from Sacnun onto city. 
Jridosinine trom the same locality occurs in lead-coloured scales. 
A collection of white grains from California, afforded, after separat- 
ing the platinum, six-sided scales of a colour between lead and tin- 
white, which, on heating on platinum foil, gave a strong odour of 
osmium, and were probably, therefore, the Sissersldte (It Os 4) ; 
when thus heated, the scales became irridescent and assumed yellow, 
orange, and blue colours like steel. Dr Genth, on trying the Ural 
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iridosmine, found that the lead- oolou red scales afforded the same 
colours ; and he Euggeata that this may be agood test for distinguish- 
iug the Sisserskite from the Nevjamkite. He adds, that there (u:e 
probably in nature onljr two distinct compounds of iridium and os- 
mium, viz., Ir Oh 4, and Ir Os ; and the compound Ir Oa 3, is 
probably a mixture of the two. — {American Journal of Science and 
Arts, vol. xiv., 2d series. No. 41, p. 277) 

9. Identity of Donanvm with Thorium. — ProfesBor Damour 
and Professor Berlin of Lund, in Sweden, infer from their analyses 
that orangite is identioal with thorite, and consequently donarium 
with thorium, Bergemann haa, however, continued his researches, 
and while expressing himself with due caution, is not prepared lo 
admit the conclusions of the French and Swedish chemists, so that 
some doubt may still be entertained upon the subject. — {Pogg. Ann. 
IxzzT. 655.) 

10. ifadve Iron.- — M. Bahr has described specimens of carbon- 
ised wood, associated with b(^-ore from Smaoland, which afforded 
gnuns of malleable iron, having a speciSo gravity, 6'24d, 6-4972, 
and 6-6256, after hammering; and he considers it as probably a 
reanlt of deposition through some electric process, and not artificial 
in origin. He suggests for coal containing iron in this manner, if 
faerean.er found, the name Sideroferite. — {The American J avrnal of 
Science and Arts, vol. xiv., ISo. 41, 2d Series, p. 275.) 

11. On CrygtaUisation and Amorphism,- by Prof. F. M. L. 
Frankenheim. — {I. /• pr. Chem., liv. 430.) — Frankenhoim reviews 
the subject of crystalline structure and amorphism at considerable 
length, and arrives at the conclusion, that although the structure of 
the intimate particles of so-called amorphous aubstancea is not ac- 
tually proved to be crystalline by observation, it is still true that all 
the properties of aubatances so called are perfectly consistent with 
such a structure. 



12, Flora of the Tertiary Formation. — The flora of the tertiary 
formation haa been hitherto, comparatively speaking, far less known 
than that of the coal formation, which is of a far older date ; and 
even in Sileaia, notwithstanding its numerous and important deposits 
of brown coal, tho entire amount of leaves, blossoma, and fruits be- 
longing to this formation, exclusive of stems of trees, did not exceed 
forty-throe species up to the close of last year. 

Since then, however, a discovery has been made, which, in a few 
months, has already brought more treasures to light, than Monte 
Bolca in Italy, and the celebrated deposit of Oeningon in Germany, 
hare done in a century. This new depoait waa discovered by the 
Superior Coimcillor of Mines, Von Oeynhausen, near the_end of 
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January of this year, in the immediate neighboarhood of Breslao, 
at SohoBsnitz, near Kanth, on the railroad ; it ia a bed of fossil 
plants in tertiary clay, and is uniqae ia richness, variety, and ad- 
mirable preserration. From the end of January up to the beginning 
of March, there were already discovered no less than 130 species 
in abont six hundredweight of clay ; and every fresh quantity ex< 
amined gives additional results. Dr Giippert has read a very in- 
teresting paper upon the results of the examination thus far made, 
before die Katuml History Section of the Breslan Society. The 
clay is of a whitish colour ; the plants seldom preserve their origi- 
nal texture, but usually occur as impressions of a pale brown colour, 
in which, however, they are displayed with such precision, that even 
the delicate anthers of the catkins of the willow trihe are readily dia- 
tinguishable. These anthers, as well as those of the male catkins 
of the plane tribe, occasionally exhibit the pollen. With respect to 
the families and genera, it may be said that they agree, speaking in 
a general way, with those of the other local floras of the bi'own co^ 
formation. The species are, however, for the most part different; 
only one species has been hitherto observed, Lihoeedrites aalicor- 
nioides, that is met with in Silesia, in amber, and in the brown coal 
formation of other parts of Germany. Of the 130 species that have 
been found at Schossnitz up to the beginning of March, there are 
no less than 118 which are new. As a peculiarity in this tertiary 
flora, may be cited the considerable number of oaks, of which al- 
ready 25 varieties hare been observed, whereas at present only 13 
are known to occur in Europe, and for the most part the species 
discovered belong to those with incised leaves. There are, more- 
over, no less than 17 varieties of elm, some unquestionable planes, 
and varieties of maple, perfectly distinct from any hitherto observed. 
The genera Daphnogene, Ceonanthus, Dombyayopsis, andTaxodium, 
have been also met with. It need hardly be observed, that our ac- 
qaaintance with the riches of this recently-discovered deposit ia as 
yet necessarily very imperfect. Palms, which are met with in other 
tertiary deposits in the immediate neighbourhood, have not thus far 
lieen found ; indeed, no monocotyledons have been observed, with 
the exception of a few leaves of grass. The origin of the deposit 
has been explained on the supposition that there existed here for- 
merly an inland lake, into wUch the leaves and blossoms of the trees 
that perished on its banks were carried by the wind, and became 
subsequently imbedded in the clayey mud. This recently- discovered 
deposit bears out the idea, that although the majority of the genera 
of the plants occnrring in the tertiary formation are similar to those 
now met with in Europe, although the species are diiferent, and 
agree rather with African forms than ours ; yet that this formation, 
speaking generally, contains a flora distinct from (hat of the actual 
flora of the districts mentioned, and analogous rather to that of 
countries situated several degrees more to the south ; the Jora of the 
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deposit of Sohossnitz answering, it will be seen, to th»t of the vege- 
tation of the Eonthem portion of the United States, or to that of the 
north of Mexico. Professor Goppert purposes to la; the results of 
the examination of the Schossnitz deposit before the scientiGo public, 
as far as it has at present been made, in a separate work.— (American 
Journal of Science and Arts, vol. liv.. No. 41, 2d Series, p. 281.) 

1 3. On the Tides, Bed, and CoaaU of the North Sea or German 
Ocean, by John Murray, Esq. — The author commenced hiti 
paper by remarking that great similarity of outline prevades the 
western shores of Ireland, Scotland, and Norway, nnd then observed 
that the great Atlantic flood-tide wave, having traversed the shores 
of the former countries, strikes with great fury the Norwegian coast 
between the Lafoden Isles and Stadtland, one portion pixiceeding to 
the north, while the other is deflected to the south, which last has 
scooped out along the coast, as far as the Sleeve, at the mouth of the 
Baltic, a long channel from 100 to 200 fathoms in depth, almost 
close in-shore, and varying From 60 to 100 miles in width.. After 
describing his method of contouring and colouring the Admiralty 
chart of the North Sea, he traces the coarse of the tide-wave among 
the Orkney and Shetland Islands along the eastern shores of Scot- 
land and England to the Straits of Dover, and along the western 
shores of Norway, Denmark, and the Netherlands, to the same 
point. He then remarks that the detritus arising from the con- 
tinued wasting away of nearly the whole line of the eastern coasts 
of Scotland and England, caused by the action of the flood-tide, is 
carried by it, and at the present day finds a resting-place in the 
North Sea ; and that this flUing process is increased by the sand, 
shingle, and other matter brought through the Straits of Dover by 
the other branch of the Atlantic flood-tide. Hence, he remarks, the 
gradual shoaling of this sea, and the formation of its numerous sand- 
banks ; the silting up the mouth of the Khine, the Meuse, and the 
Scheldt ; the formation of the numerous islands on the coast of 
Holland, that country itself, and much of Belgium ; the deposits at 
the mouth of the Baltic, the islands in the Cattegat, and indeed the 
whole country of Sleswig, Denmark, and Jutland. 

The author then takes a view of the tides, and their effects upon 
the Baltic and its shores before the course of the tide-wave was 
checked by these shoals and low lands. He considers that, previous 
to these great changes, the flood-tide entering the North Sea between 
Norway and Scotland, would make directly towards the German 
coast, and necessarily heap up the waters in the Baltic considerably 
above their present level, ^and that a great part of Finland, Russia, 
and Prussia, bordering upon that sea, would thus every twelve hours 
be under water, in the same way as the waters now rise in the Bay 
of Fundy, at Chepstow, and other places, much above their ordinary 
level in the open sea ; that the current outward, on the receding 
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of the tide wbicli these accumulated vaters would occasion, com- 
bined with the rivers which fall into the Baltic, when chocked by 
the following flood-tide, would cause deposits in the form of a bajf 
tailing towarda Sweden ; and that an increase to these deposits 
would form shoals, drifts, and islands, and eventually a long sand- 
bank in outline, like the country of Denmark. He further considere 
that the tide being by these means prevented from entering the 
Baltic, may account for the subsidence of the waters of the Gulf of 
Bothnia, bett&r than can the upheaval of the northern part of Scan- 
dinavia. 

The author then remarked that the great shoal of the Korth Sea is 
the Dc^ger Bank, and that its peculiar form is produced by the 
meeting of the cotidale waves, of which he traces the course. After 
bearing testimony to the value of the Admiralty chart of the southern 
portion of the North Sea, made under the direction of the late Cap- 
tain Hewitt, he reverted to the importance of contouring such maps, 
in order to obtain something like a correct notion of the bottom of 
the sea ; and in conclusion expressed a hope that the Admiralty will 
be induced to continue the survey of the North Sea, bo well begun 
\}j Captain Hewitt. 

ZOOLOGY. 

14. On ike Btyaee and Eggt of a Gigantic Bird in Madagascar. 
— M. Saint Hilaire has recently communicated a notice to the French 
Academy, of the existence, at Madagascar, of a gigantic bird, entirely 
new to the scientiSc world. The discovery [of the evidence] was 
made in 1850, by M. Abadie, captain of a merchantman. During 
a fltay at Madagascar, he one day observed, in the hands of a native, 
a gigantic egg, which bad been perforated at one of its extremities, 
luid used for domestic purposes. The account which he received 
concerning it soon led to the discovery of a second egg, of nearly 
the same size, which was found perfectly entire, in the bed of a tor- 
rent, among the debris of a landslip which had taken place a short 
time previously. Not long afterwards was discovered in alluvia of 
recent formation, a third egg, and some bones, no less gigantic, which 
were rightly considered as f«5sil, or rather, according to an expres- 
sion now generally adopted, as sub-fossil. These were all sent to 
Paris ; but one of the eggs was unluckily broken. The others ar- 
rived in safety, and M. Saint Hilaire has presented them to the 
Academy. These eggs differ from each other in form : one has its 
two ends very unequal ; the other approaches nearly to the form of 
an eUipsoid. 

The dimensions of the latter are ; — Lai^est diameter 13^ inches ; 
smallest diameter 8^ in, ; largest circumference, 33J in. ; smallest 
curcumference, 2ej in. The thickness of the shell is about the 
eighth of an inch. This great Madagascar egg would oontain about 
seventeen English pints, and its gross volume is six times that of 
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an o&trich-egg, and eq^ual to 118 ordinary hea-^ga. To carry out 
the compariBon eUU further, one of the e^^ of the Madagascar bird 
would be equal in bulk to 60,000 eggs of the humming-bird. 

The first question to be decided was : Are these the eggs of a 
bird or of a, reptile? The structure of the shell, which is strictly 
analogous to that of the eggs beloaging to large birds with rudimen- 
tary wings, would have sufficed to determine the question ; but it 
lias been completely set at rest by the nature of the bones which 
were sent with them. One of them is the inferior extremity of the 
great metatarsal bone of the left side ; the three-jointed apophyses 
exist, two of them being nearly perfect. Even a person unskilled 
in comparative anatomy cannot fail to see that these are the remains 

M. Saint Hilaire assigns to this bird the generic name of jEpy- 
omia, and to the species, Mammva. It cannot be classed with the 
Omitkiehniiea on the one hand, or with the Ostrich and allied 
genera on the Other, but it la the type of a new genus in the group . 
of the Budipens, or Brevipens. Its height, according to the most 
careful calcuiatioas made by comparative anatomists, must have been 
about twelve English feet, or about two feet higher than the largest 
of the extinct birds (Dinornis) of New Zealand. According to the 
natives of the Sakalamas tribe, of Madagascar, this immense crea- 
ture, although extremely rare, still exists. In other parts of the 
island, however, no traces of belief in its present being can be found. 
But there is a very ancient and universally -received tradition 
amongst the natives, relative to a bird of colossal size, which used to 
slay a bull, and feed on the flesh. To this bird they assign the 
gigantic e^s lately found in their island. That this tradition is 
wholly a i'able, ia evident from the character of the bones found, 
which clearly shew that the bird in question had neither talons, nor 
wings adapted for flying, but must have fed priuclpally on vegetable 
substances. 

M. Saint Hilaire considers it very probable that the j^pt/omis 
has had an existence within the historic period, and that it has even 
been referred to by two French travellers at different times, viz., by 
M. Flucourt in 1758, and by another at a later period. These ac- 
counts have heretofore been regarded as wholly fabulous. It is not, 
however, improbable that the Eastern story of the Roe, in the tale 
of Sinbad the Sailor, may have had its origin in a knowledge of the 
existence of the bird of Madi^asc&r. It could not, as before ob- 
served, have possessed any of the ferocious characters ascribed to this 
fabled bird. A beautiful model of this gigantic e^ was presented 
to the Mnseum of Natural History in the University of Edinburgh, 
by the Professors of the G-arden of Plants in Paris. 

15. Domestication of Fishes. — In a memoir recently presented 
to the French Academy, M. Coste remarks, that having had his at- 
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tention directed to the domestication of fishes, ho selected the eel to 
experiment upon, both because its manner of generating is almost 
wholly uoknown, and because its fiesh is not only agreeable to the 
taste, but constitutes an article of food very favourable to health. 
In proof of this latter statement, the author mentions the inhabi- 
tants of a section of France, who live almost entirely upon eels, and 
who are notoriously healthy. In describing the manner of genera- 
tion of eels, the author says — " Every year, in the month of March 
or April, there appear at the mouths of the rivers, just at nightfall, 
myriads of transparent filiform animalcules from six to seven centi- 
metres long, which raise themselves to the surface of the water in 
compact masses, and ascend the streams. Those animalcules are 
nothing but newly hatched eels, leaving their birthplace to disperse 
themselves throughout the canals, lakes, and brooks, which com- 
municate with the rivers." The quantity of these animalcules is 
sufficient to fill all the waters on the globe, and if transported to 
basins prepared to receive them, they would furnish an inex- 
haustible supply of food. 

" Pre-occupied with this idea, the author caused a quantity of 
those animalcules to be brought alive to the College of France, and 
placed in lai^e wooden vats. The young eels were then from six to 
seven centimetres long, and one centimetre in circumference around 
the largest part of the body. After remaining seven montha 
in the vat, they were twelve centimetres long, and two centimetres 
and two millimetres in circumference ; at the age of eighteen 
months, twenty-two centimetres long, four centimetres and eight 
millimetres in circumference ; at the age of twenty-eight, thirty- 
three centimetres long, and seven in circumference. ■ Thus, though 
placed in very small basins, the eels grew from eight to ten centi- 
metres in length, and two and a half in circumference, every nine 
months. 

UlSCELLAHEOUS. 

16. Freedom of the Arabs from Leprosy. — M. Guyon, in a 
note to the Academy of Sciences, Paris, attributes the absence of 
leprosy among the Arabs to their living under the direct action of 
light and air in tents, while the Kalzles, who often suffer from this 
disease, live in fixed dwellings, often more or less beneath the level 
of the earth's surface. — (L' Institut, No. 965.J 

17- Obititary. — The Academy of Sciences in Stockholm has lost 
the oldest of its' members in the person of M. Wilhelm Hisinger, the 
mineralogist, who has died at the age of eighty-six. 
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Biographical Account of tke late William Macgilliuray, 
A.M., LL.D., Regius Professor of Natural History in t/ie 
Marisehal College and University of Aberdeen. Com- 
municated hy Alexander Thomsos, Esq. of Banchory. 
AberdeeD. 

This distinguished naturalist and most worthy man, died 
at Aberdeen on 5th September last, at tlie early age of bG- 

He was a native of Old Abei-decn, and studied and took 
tbo degree of A.M. in King's College and University. 

Like many of his coiintrymen, he had a hard struggle 
through life with the res angusta domi; and it ia to his friends, 
a striking and a remarkable dispensation of Providence, that 
he has died just at the time when be had all but overcome 
the difficulties with vrhich he had so long contended, and 
when he had the prospect before him of more usefulness and 
greater comfort than he ever had enjoyed before. He was 
enabled by his steady perseverance as a youth, to procure 
for himself a Bound education ; and the same perseverance 
enabled him to build his future fame upon the foundation 
thus acquired. 

After passing through the usual undergraduate curricu- 
lum, he resolved to study medicine as a profession, and at- 
tended, with^this view, the usual medical classes in Aber- 
deen, studying more especially under the late Dr Barclay, 
with whom he served a regular apprenticeship. H^ after- 
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warda attended -various cIabbos in£dial)nrgb, but never tac^ 
his degree of M.J), nor entered on the practice of fais pi-ofes- 
sion ; the t^me, however, tbus spent w»b- by no means lo&t, 
fbrbis anatomical and physiological stodiea proved of the 
greatest value to him in aft^r life. 

From an early age, he shewed a decided taste fortbe study 
of Nataral History in almost t\l its biwichea, and his love 
for it proved too enthasiastio to allow him to follow the me- 
dical profebslDn aB a meanb of atipport t he ffFftiled biuself of 
the first opportunity which presented itieH to obtein a mtua- 
tion where all bis time and energy «ould be honestly given to 
bia favourite pursuits. 

About the year 1823, he accordingly accepted the appoint- 
ment of " Assistant and Secretary to the Regins Fpofettor 
of Natural History, And Regius Keeper of -the MnHenm of 
the Edinburgh TTniveraity," which bfe h«ld Ofltil 1881, when 
he was named " Conservator of the Museum of the Royal 
College of Surgeons in Edinburgh," aiid'in this' office he re- 
mained for about ten years, when he succeeded the late Dr 
Davidson as Professor of Natural History Ih the Marisdial 
College and University of Aberdeen. ^ ^ 

Neither of the situations in Edinburgh was by any means 
lucrfitiTe, and he was obliged to add to his scanty ieinolu- 
mcnta by the occasional delivery of lectures, ty furnishing 
papers to ApieptiE)^ journals, and by tv^nslati^ and editing; 
-bat though not lucrative, these situations were bigjily con- 
genial to his tastee ; they furnished him with ample mate- 
ripils for BtVLdy, and brought him irito friendly relationship 
with many of the naturalists, both of Scotland and England, 
4b a^ ^^ly period of his life. : 

He had singuUr qualificattobs as the Keeper (>i a Mu- 
seum. Nothing could eaceed his car6 and patience in prepar- 
ing an object, except perhaps the delight with vyhich he con- 
t^gpplaited ^b^ result,,. pcTia taste in displayiijg, and his neat- 
ness in arranging, were alike remarkable • bq^ "Oib the valu- 
able' MtiseQmisD'JEmj^undlaPihiB.otl'eiwdfeiiau^.indtbteil to, 
his assiduous labours. 

In 1841, he was appointed by the Crown to the Professor- 
ship of Natural History in Marischal College, solely oUr ac- 
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count of biB acknowledged Baerit, for h$ bad no interest w1)£^ 
-ever ; and the zeal, abilitj, and succesa, with wl^ii^. h^ ii»- 
. £:hap|<ed his duties, amply justified tbe nomipatioq. . , . 
To do justice to ibis msfaoiy, be muit be regarded as an 

author, an observer, and a teacher. 

His printed works are very Domerous, embraoiitg many 

extensive brauohee of Nataral History. It has been remarked 
'thai, Imd' hedarvtod Juowelf more exolaaivoly to acuqe o^e 
' braneb, be woidd have raised biioaelf.to a higher piosjtion 
'in the. soien^^o -wfriid iliaii that which he attained. Probably 

the reaaoai^ w true ; but hod he done so, it is certain be 
. would have been a less useful member of society. His spa- 
.^ial dnty aa b FrofoBser wsa to convey M muoh solid iafor- 

motion to othera as he eould, and that duty he v«ry amply 

discfaargfid, fbr few modera authors have dooe more by.their 

writings to extend tbe knonvledge of natural; science, , , 

The following lieMi* ^ coi^ect ae can now be.fumisbed 
of ]n^ publicabioDa ; it is impOBBil^le to troQs and id^^tify all 
his anoaymous contributions to the periodicala, of the day :;^ 

I. Separate Publications, 

1. .The Trav^Ia »iid BAsea^hts o( Ale|:,SD<ler^ Voq Hviqiboldt. 
One vol., 12nio, 1832. Second Edition, revised. 1834. 
Third Edition, revised, 183a. ' ' 

12. IiiveS of Sfninent Zoblogiets, from Aristotle t4 hinnmns, with 
|[{itroduotOtxB«MM'l« unthe Studyisf NbUinalJliBtoty.'wail 
OocMLQWd ObflsrratiQfls on tb»3'ogceMjofiZoiol9gy>, Oaa 

vol., lano. 1834,, ,. ,,, ,,, . y,. ■ 

' 3. Desfr^p^ioq of the Kapacious Bicds of Great Britain. One 

"'"vol., t2nio. ■ 1836. ' ',"'.'" '."'"" '' '' 

4. A History of British Birds, iBdigeDoiis sikI Uigtatoty, iiMlU^- 

- ' ing their O^gaiiiGEdioni Habits, and RalMetopB'; Efceiiiarkh on 

, :'|Gl«wi6«atM0 j»n«i Ji^QHlelM||alt^I« ^ »n Awau#t,'*£,^e,Frii)' 

cipal Orgina tf Eird^,pnd,Ql)sec?^ti(i(^i,,r^iati(;9.,t*.^Prac.tic^l 

Ornithology. . Illustrated by liTfinieF^ua Engr^YingB, De- 

dicated, by pefmifision, 'to th^ Queen. ' rive'vot^.,' Qvo, 

1837^1862. . .; ■ . ■ 

• & A KiMoi^'ttfiBtitiih QwdiilpeAi, .sUlattnieii^.&ii.'PlAtta. 

One vol., 12ino. 1838. 
.6«.AJ^in>i,o,fG«|My. On*TOl.,Ump. 18*0., Swpd l^i- 
ty?n,1841. . ^ ^_ 



7. A Manual of Botany, comprisingVegetable Anatomy and Thj- 

stoIog^T) "' ^ Stniotifre'And FuRCtiAin (^ Pla^. ^Otie toI., 
l2nio. 1841. _ .■.-:■.-' 

8. A Manui^ of British Omithology ;"being a' slliort '3^sci4ptton 

of the Birds of Grwt Britain^ ftnd. ^relaiid| Including the 
esEential characters o^ th* SpecieSi tieocra, Familie^ and 
Orders. Two toIs., ,12mO;. Pari t'/XSid." fati'Ii^,18'il. 
Second Edition, with Appendix of recently obsci'v^ species. 
,1846. .i-'i.."-.^ 

9. A History. of the Mollnspoos Aniiyls 6t the Couriit^d of |Ab^N 

deen. Kincardine, Bn4 ^3"^, to.pliich is appentfeajoi ^^C- 
coui^toftheQirripedal Aninjalsofthsskmedistrict,' 'OneVol. 
1843. Second Edition, 1844.'" '' ' '\ 

10. Elements of Botuny and Vegetable Physiology, including the 

Characters .of the NaturaJ Familiei^of jpfahts,- wftli 'll(u6- 
trative Figures. By A. Hichard, IJ.D." traftsl^'ted ffotn 
the Fonrth Edition, 1Q31. 

11. ThoFlow. ■ - ' ■- 



wai'iqg Plants and J'erns of Qreat Britain' uil IreliJid, 
iged'acfording to tlu'L'irinxan sysle'ihl W'ith InBtnu< 
to Beginners, niustratea with 'Figures, & 6tds^ry,''snd 
. , Outline of a t^tural OlassiS cation, ctuiipile^fiirf'^uIarUse. 

■' Oneyoi.. 8™: 'Eighth 'Edition, i'8i2?;'";',"t'^.f"" ■■ 

1^. Ab Introduction to Physjology and SKstetpatKaVS^<JCaivr. By 

. ■ ■,■ , Sir J»n,esEdward"gniiti;; fit.Il.;i^lt^.,',4-<i.- 'ASS^ Edi- 
■ tionVwith Additions. " 'One toI', i2lno; I'SStf.' ' ■ * 

13. Cyalogue flf the Mub«^ of tjlfO^B^yal, College of* ^urgetws of 

Edinburgh. Part I., coQipr^heriding'tl^e Preparations illus- 
trative of Pathology, compiled' anS editedi ' One vql., post 
,'8Fo,',l836'i."'. ' ' ' '^ '■■'"•■■■■' }■■ ,"■-■: '-;" . 

14. Domestic Cattle. Portraits ot' dife' Principal 'Breeds reared in 

Great j^ritain and Ireland, with Characteristii; Descriptions 
"'" of their' Pecnl(tt'iHeS>h*06trfp«rtti*e'Mteri6il TSo Draw- 
ings by Mr J. X^et' jSitrior. Eight parts. Published 
1S«. ^ ^ .,,.,.,:.i;,,„„z, 

.,,fl.. WotiBMeift,tife40'Xiw9Xwfitffi3iflf^l»i5Jw';iWw»(f?)^^^ 

H, ihi,i/.i»-JVbie.rdfifO£tirp.,.,.j,;;vX -'.i.-n.:-: -,,11 1 -'r.-Ai-.u^-, 
■\i '2._lipnifcr]tp on-it(^e,^pe<iiKPbfsnpt«^|of,fii^,:„yi^,!,j 

■ l5-a■D♦»riptu<^^,Cllf^ra^tpr^^PB'i^,^ypKOT"W3iOf>^fl;^^ Species 
• .:■,■.„■■'.> .0f|rtegW!BsLM>«,,TO^.pqtifi^)aj?4jI^lfflto'JlBeni»rks. 
y,M-J>mt'St'1»i9ffi!^^^m^ iC?ew.^PW«5S/0W'V^"arS3;«)cuB. . .. 

5. Description of a Species of. AttJoqI*,. comnw* in Ahe^eenshire. 

6. Remarks on the Phenogaiiiic Vegataiiqn of the ^jLTerDee In 



Aberdeenshire. 



b/Go6glc 



coast of 
coast of 



,jj7fq,J[*3'M[PCPy^s,fonnd in Harris, partpf tlip outer riiiige,of the 

•j'' Iji'.^tfi^'™?^*^'' "r r ' ''' ','"'' "' ■" ;■■■■'■■■■' 

^..^otijee r»^ar^ng,(tie"Isl9od of (iFimsej, off. tfad north 

,' M r ' a'^™"fii on," tte'^les oTSt^IdA, on tUe nortli-west 

' Scotland.'" '■'■■■■ ■!■■ ■ 1 ' ■ 

tO.^A^ecount of ^an-i^, ofie of tjio districts, gftlie.Onfer Hebrides. 
1. l>eM|-i^tion|o?P|ecl«ri'KiT'eus/,a "i^ew Species of ,Sliell,' '' 
ij/^(fy tlje , Covering of Bii-cls',' considered cliiefly 'with reference to 
" ttie IJescriptioii tmd. Distinction of Spei^ies, Genera, and 
... , (^rder^, .r, ^ , ,,| . ; ;." . i , , ' 
'3,5.pJfS<-r'pUen"'0f^ Species' brfeiifix'f^ ffraemir. 

.1,^. I^esci'ibtion oF^ Species oiAira, 'lound on 'Lochaa.ga.t, in Aber- 

deeiisnire. """ * ' ' ', ' , 

,^^^^i^^^fe^-o)i ih^ ,Ser[T^ture of tt'e'STiddle Claw, &n3 ihf. Ii:rp- 
■'■' ■■-jJ g^f D^V,^JP'^^''t"',"/9f'^'e. Boat, in certm'ii. Birds: ^^ ' 
J.I6. '.CFri (^ ^aminar|a!','6i' t}ie, Coui^^' of''AlJerd6eii,'£(anfF, and 
1 KiBcardine. " ' .'.',.'' ■' !■--'■ ■ 

i7. On ia Species 'ot^.^^doFauiul' in (^'k'Fto^ts on kl^ Coast of 

,^^. J^t^m^ks gi^ Ins H"r'P?ffy " '° yegcriptwns o( Mvemi iSpecfes 
Toun<i\a3Henng,» Vesse^jrom lG^feol!,''oli'^ 

• I [Oc(j^i|:^nWjoF^tlie 'iSeajBorsW''^^ or Mors e) .[!PiicAfeclM 

[Description of Annatina 'valositiseula, % jipy Bpec|cs, and oi 

--■..:.1.-J-J2j(l o!j..iialue'ij;ii;) liji-w M^ai-.-.l \..„: i:\,:nMl i...,ii 

19. On Natural Pastures. ^'''^ 

20. On the Uses to which certain Indigenous Plants hare fi-om time 
''''in(«t«M'«^»t>^beii'^^tl)pkyof>)a!ClietX)uterHei>nii§i. .11 

21. On tha Indigenous XiS8*e<JH' JterfiU^Pritain. 
%S. Bemarks on the Sancfs of the Outer Hebrides. 

■ !»;■ Oii''d^'l«6;t"ViWk'i^>efeKbti-'fo/Agi^aFttiFt^.^^'^'Seef.^'¥,— lln- 

ecLualities of the Earth's Surface, Sn^ th^'O^i/setf^hich are 

conti.DualW'''iSeteifi'^'^RMiB^a*iiW3'li'pW!e.''' -^rn'Mt-^^n 

- ■■«'l'^ J"BlF»atiH"dii«'BMitrofe"bf-'fflei:Mitferi*»9 ^Qf 'WUfth 'tho 

-i-^---^-^^i-mmS^'miW^UW'ykhVi\^iA-X '■'Bm. ■'iWl.'i-General 

■■ ■■ "^ -■'■■'Wfilfli Inflileiicbitstaii'elop^etit, ■;' ' ■;■■■■•'" ■■ 
S'i.'WA'ifliftfaen'sI.aria. ■■' ■■' ■ -■■■"■ ■'■^- ■ '■■' ' 
26. New Holland. '"''■,■.',■" .GoO^^lc 
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26, The Cape of Good Hope. 

27. The H&bita of the White-Tftfled Sea Eagl«. 

V, Printed tn the Prite Bna^e and TrantactivM «/ the 

Bighland Society of Bc«^eitid, 

38. yotico respecting Antiido arenaria and Drift Sand. 

29. Essay on the Nature and Quality of Soils and Subsoils, as 

indicated by Plants. 

30. Report on the Present State of the Outer Hebridea. 

VI. Printed in the Edinburgh Journal of Medical and 

Natural Science. 

SI. Account of the Series of Islands oiualty- denomiBBted The 
Outer Hebrides. I. — Introductory Bketch. II.— Geological 
Constitution. III. — Climate. IV. — Soil. V. — ^Vc«;etatioii. 
VI.— Mammifera. VII.— Birds. 

32. On the Granite of the Upper Districts of Aberdeenshire. 

VII. Addttiont made by Dr Ma^gillivray to Vmiiu Worktt '■ 

1. Drawings for Sisterai 4to Plates, Illustrative of " The Internal 

Structure of Fossil Vegetables fonnd in the Carboniferona 
and Oolitic Depwlts <£ Gt«st Bntatii," By Mr Wttfaam 
of Lartington. 

2. Aif^ubpn's Ornithological Biography, 5 toIsv royal 870. For 
I this work, Dr Macgillivray wrote the Descriptions of all the 

Species, and of the Alimentary and fiespir'atory Organs of 
seferal hundred Specimens, besides Corredting alid Im- 
ptotlng^ the farts re&rring taUteDisiiributioQ of tl^Spe- 
■. oies. 
.,§,, A, Synopsis of the Birds of North America. By John Y. Au- 
dubon, F.R.SS. L.' & E., &c: The' whole of this volume, 
excepting the Notices relative to the Distriboiidn at the 
' -"'Sp/eltsi was wHtwn 6<r Dt- UBe|;UtFmiy. - ;< - ^ . - 
.4; Skttch of the NatsboHal Ordpr^ fwBIs-WilMnVTraitiie M 
. the Nature! Hi)jt9ry of BirdA In the Sevgntih Sfjitjqn «f the 
,. Encyclopcedia Bricannica. 

■■ iBeaidfiS the above, I>r. M&cgilUrroy {raJutlatied l^vm woriis 
OR iAaaAomy ani Gaologyi . ctdiiM^a :^roluin& ii(..%tKsti\&, 
translated about a thoawnd p^e9.of NstUntlS^stery from 
I^Bi^aad Latin, and- wrdte many Papers ior ihei&tki^uTgli 
Literary Gazette and the Ediabtirgh Jguntal of Natuf a1 His- 
toiy. ,. , ;,. 
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Dr SfaegiUivray has left Teady for jPuMt'ooCM^ (wo Worht. 

1. *' A History of the Vertebrated Animals tnbabittng the ConntJes 
ei ForiM-, Kiiieardue, Aberdesi), Banff, £lg>ii, and N^airn, 
with the adjoining parts of tboaq of larerneBs and Perth." 
Thig, though complete in itself, was intended to form part 
of a wor^ in which Dr Macgillivray had made copRiderabU 
prepress, but which would hare taken many fears to finish. 
It was to have given the oomplete Natural Hiitory of these 
six Countieij compusiBg their Qeologj, ^Inaralogj, Botany^ 
and Zoology in all its branches, — a gigantic undertaking,— 
but one whose completion would have been of great natboal 
importance. No such account of any district of Britain has 
yet appeared as was contemplated In this work. 

2d Jb9 Katuj«t Hiitory of Balmtral, from Notes mads during m, 
fuuiriioD to BraetoBr ia the Autnmn of 1660. 

It IB to be hoped that both these works will he ^ren to 
tlie public. T^e ftHroer is coqiplete in Itself so far ae it goe8> 
ibough only comprising a small portion of the intended pub- 
lication. The latter yr&a left nUkdy fbr the pressv and ttie 
district which it describes is not only interesting from its 
alpine character, bai doubly so from being the chosen sum- 
mer rdbid^ncti of anr Sdtereign and h«r eonaotl. 

It is impossible to'reAd orei* this list Witltoat adattr^tion 
of the diUgen6e of the author. Had he been a mere closet 
xtodent, wa arranger and describer of other men's labours, 
his work woiihl . haVie been great, and beyond the powers 
of most to accomplish ; but the charm and value of his 
hooka' consiif ih their being so largely the results of hii o*n 
observatioQS. ; 

His style is stBgnUrly dear and distinct ; cotiveying his 
ldea« iS' an ' uuniisttlkeftble fttrm, there «an iiAVet- be-, any 
Soubt of 'M^ftt he Intendii to siy— a valuable quality in auy 
writer, bat of special importance iii hooks bf natnral history. 
OiccMimall^'hitid^ighfia the SDb}e<3« before hua leads bim 
sotnewW' beyond' the strid; limits of scientific technicality, 
bat'b^V0^'h%^d'th(fB^'of perfettD'Aceuracy. 
- Hill '^ku^^lotts' way >by some have tieen ctiitcAmd «» tod 
pwti^lftf, bat this Is not a (Walt Ichich careful students of 
natnral history will be much disposed to find ; to ba, truly, 



.^a^l in *e id^ntifliatiflo .i>f.-/»fte^»s,,;ft, ft^KV^t^i.nfHi 
fcarpeJy t». t^o.wJp"*?- ^ . ■ '-. ■■ .'U-.m-n. ';■■ ■lot-v.y/-- -i- 
. ,., His Ijwgeat ^fii mqBt.HJWOi*^** w#Pk^«*f i^l»Aii«u»fe'^ 
,|iiB fapie xDiiat. wKJnly; nnit, mkh^ittfiry.fiiKiffi^SSApiih 

(Itoj^ pot.jet M#iyei:'^Iy »dppt#d,,^i«iidfnMibJ^rt>P- ««Wt 
.C9.t^^Qliand(c9rtwii;fftich;has beeo pT<^8e4 i «nd,thp.«filB- 
pa^-Atiy* aegle<;i,of it|is.,frobri)ly,]^q|bf;»ttribHted„tp (lui/8«t 

^t guffiqifntjlf exp«i:tawWmiBt8<[to,,beiaUe..tai:l^TlMlr'ttaPl- 
.«l.v#a«f lit, ,1 ,,, ,. ., . ; .'.,„, ;-..,, „i ,, ill, [J ),|>^ :).v-f-: 

: pearityialU^te^ftmiSw^, I.ltftTfejrflMSed.t0r|*dRpt54feipit*8tinal 

.t|l)i(wl»fc »Jwr*toBWjh„(the!iRtettH«^. ,an4.*b«lfi0fi¥^i8PPBft- 

p. 6.) ^-iiu/.ji: L,l/. l-lr,.u>5,q,| .-^ 

,.,.,,"^ffgie,ipgqfti(«w,,wwt«5 b*yp>«MjTO^ted.to|«taBW|tJiRt a 

.iP^4 fr(ifeiWP!^fflSt,iwfcQ„^l,i|p flfti^,i4fta>gQt..op,nftmft5^^Uly 
tp their affinities., TJie study,, of .ttieir.int«fipr,jnj^,i# , fret 



«atut¥rfi*^*i«pb diay' lie -ibriBed by attehatng eibltisively-tb 
the exterior of animala, it is only'bfeiAiiiie'tlirfi' ihleriirfl 
'i«^US9tiMi*!8^B«tnea to^besimHaf. -Th^' esternaJ '/4rt8 

■•*^4tftoSei'-to';Hi^!aiteh/iri-;-mrtf if'i+S-fihd'aWrd'hilv'iHfe 
■*■ (iWrt4lo(Abd'bi»'iiiidewwtd e\ens, we Bh^ll not be *r6ng 
'i» liH<^ ril^g ttiM^ it- h'ds * wielei (rao^hftgi i ' «rt-d a''I*rg« ' ni-eih- 
branoas Btomacli. - jfR^'g^efet dirifiionS ef ' z6o*5|;y Cafi'Ke 
iWa'BfefrWiiyby'a'ioOtenast'; but the-dewnsiyf ttfe'sykem 
-iflayl«bi«siiWI«lW,fti4iKj« (Vetjaently.but nevei- SH'ith' abso- 

tlwte<!ek(rfti»*,'''ll«'«l&b«'irt*d byhrmvtfro ifegaWfe ottlythe 

e!rt«rit*>J No rational' system of ^oi-ftUhology has'^Ver'ap- 
'^bred 'flb^'tbete'tws re&Bons r — Because no ay^eni-iilr^kar 
'fcfts^bet* ^iiany aeqaainted wHh the mternal etructtirej'-the 
eitfe**'ri(i4'pfflrt8,'*Bdth6 'habits Birf' i(*M6na -dFbJWfe'f terU, 
more especially, because birds have not yet been Snbj<e6tM 
to a sufficiently toitrtrte^ekattiihaCiOH. 'Ib«vB beeii-}fi6ecyd to 
^«iii^>i^B^MMat>ke(beeflaM>l ragMC'-thl[«>th^'^«^Mc^)Jt^B been 
' 'adgN>d^4iiy4»lt^ be^ni|«f'tlienCii'«l)"ift't&«"haTi^ •^hUtiie 
:'n%tF«^ea^itbid^[]vd^''bk«tt^» 'ihky iai^'tib 'UA<^WlMg6"^f 
iheiinb«yri&hktnjgftke of'bi!c4di'ahd'I'hHv'«'tbn»ideredllti'toty 

^wi4hi'fr1t>!^iligeHc«iii W'&i<e'<lb^8s[bU»tO''«ast'away''»ir->ffSe 

-■I'bi^i^jVbi gwftt'g^iUrs'itt'TBal 'k^owfcdge^'i^ffl('f(>^tUfc- 
(It>n, pp. 85, 86.) And again — '■-'' ■'! 
^ Jrf'iSVaiteqeibd'-al'WltiBfeotwjl ■tatdWJtd^'rf'^tly "blt^/one 
-.■WrW8t,Ji»»#la¥flli'pi£te<e;'trtyt^WA ^(itettal'l-*^* « i^'MflMai 
'J%(»««(Hfctf(o&b>a*iiwt.Itift^'*>'l)e'aMe'-tei'A?Wina^isB WU 
S«4^«ul4lH4'et(ilm0W'iW ^A^'t^a^lfB t^Jr«Nli«¥^M»A' eiW^s, 
'■>«---^Fert'Jftftl(*tfctt«i.'l'>^Phtiilll*lougMf'ttt'eiAWiHi ik^itite- 
■>'W(iry*fld'-l*K^ kp*tl«lly^ai^tW;lt^ dt^fts/wilitjtf iK^liJ^e 

■'■tiairi(«SgJiH*"«tKV^eekS"it'-tfie*4! iiftfJ -'tiUg^^^ty W-'ttWd'V 
!fVMkil^'kaa'flyftV^,-'i*A'fe*littt^iffftfe6l^atef'+eS«rt,''iriflityVii*i- 

^«M'fifeifcffiV'^B«iiia''ttf4ta-ivJtii«;'lwwb^Mt''t'(l''ikiiy^;y^ 

'■'hb «^ft,'aHa ^kes' nbte'of.'WS'nrtigtatieilB or loiaV ehift- 
"ttj^. i^^fteTood ci*n-be d*te«^awitff aecilracj' only by" opeh- 
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iDg the. crap utd giaiard ; and the chttngeH: in ibB colour .fif 
Ae.' fdatoftge can be aaeertained only by prooorutg in^H 
duals at different seaBoas. la attendiag ts tbeao oodotiMn 
particuUrSi one necesettrily acqubes m\wb eBthugiaunii wd. 
ooDBumes maeh time." — {Introduction, pp. £10. SI-) 

l^hrooghout the work he gives excellent figures cif. th|9 din 
g^stive organs of the orders described, as. aUo. of their o»-' 
aeouB Btructnre, and occasional very acoarate and expresMTQ 
drawings of their headB and .wingi. lit u uittter of rejpret 
flist the eRpMue of ea^vavingt prevented, the wfnlk beiag 
niOFB eopieusl; iUustrated by tiieae figures for they are BUt;< 
gularty o<nxeot. 

(He delighted notosly in examining the Btfnoture «£BirdA 
botih iatenial and external, but aUo in. watching their h«bitBi 
as ifi ishewn in many .paBBagee in which tfagey are most geapbir- 
a^lydeBcOTbed.! .. ' 

: ^ha-imkiiB'Ot Ftonnigan are thus set before tua readers ;— < 
".N^arbhe suouait of a projeeting nia«8 of rbok, in this rfr- 
jpon, I oat down among the cminbUng .blocke of granUe tn 
oompare Aira.^xuoBa, which grew in tiiA», with tta ehara«- 
tem In SjsItb'B Coaapendiinn ; and when I mm, a large covey 
o£ Ptaroiigani sprung from among the atones about a him< 
dredaaid fifty yards beneath me. 

.' f'Thofte beanttfol birds while feeding, run and wa^ atnoeg 
the we«theM>aateB and liohen-oniMed iragments of rock, 
from whioh it isvefy difficult to dtetingaiBhthem when tiiey 
remain motionleBS, as they invariably doi should a.peraon be 
itkBigbt. Indeed, anlesa you are diseoted to a pantionlar 
i^iet-biy.theiirBtraoget low. croaking cry, wfaiohhas been eoni- 
}»e«di)o the hiunh so^aia of. the UiBBel-bhraih, hat which 
senufito me uneb mora like the^cityefaftv^iyonimiiypasa 
throngh a flock of jPtwmtgans without obaerriBg a single io- 
di^idaal,' lUthougb some of ibent may net be te&.yands disf. 
Umi^ When squattedy boweret; thsy.utter^o sound, titeir 
ol^ect being tomoneeal theiamlvesi and if you disoorev the 
<la8.&»ni whiok the ,ci^ .baa proocedodj yoa generally, find 
bin OB th« top of ■ a «tctie, resdy t« spring; off the mosMnt) 
yoo shew an indica^n of hostility. If you throw a stoneati 
him, he rises, utters bis call, and ia inHnediatcly joined bynll: 
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Vk9 'tedtfidakils aroiuid, irbioh, to your inritnM, if il be yiairi 
fit%4 MnecFBtt'ej JDU aee spring up one by one from t^bavet 
gpoand. They geaemVlj' 6y off in a loose body, with e, direct 
^d m0d««tely roptd fligfat, reBembling, but lighter tban^ 
that of the fetvwn Ptknnigan, and B6ttle on a diitant part of' 
&e neuatoin, oT betake ibemselves to one of tlu Doigtibour- 
m^ sofflmHs, pwb^s more than a mile di»taab." — (Vol. i., p. 
199.) 

Againv let oft visit a rookei^ v/{ik Ihdi at nigbt : '^ KothsT* 
ibg visited a roobery at night, I was desirouS' pf Imowiii^ 
how the bir<lB would conduct themaetves wlae^ disturbed by. 
an intruder after they had retired to rest, anJ aseordingly. 
went'tbts evening, the 14ih April, to 'tint 'at Prestonfleld, in 
my nflighbourhood. When about fbur hundmd yapds from; 
it {.atof^d to listen, and waa BnFpriaed:tQ'h«arsevOTal rooks' 
uttering a variety of soft, clear, modulated notes^Tei^.tmlllca 
their ' umuhl - ory.: In 'tiie- intervals I:'Oan]d dietingoislii the 
&int shrill voice of tiie newly-batched youn^, whiah th^r 
mothers, i felt-permMidfid, w*ve fondling aouLooaxing ib tki& 
i)M«n«i>. - iodaed tJt« sMnds Tare plainly ezpreasive ofaSe^*- 
tionaod a desiveto please. Prasentlyall becameetilljandl ad^ 
ranoed until! «oi)lA perceive the male birds perebed on tbtt 
twigs in great numbers. Theybadno'doulrt.obBervediae,andjt, 
fitw Mesopfdreadyto dy oif^ but itwaa not until a loudcfoak 
fn»n a disiaoee,«eveDal 'times repeated, gavawaminjf to tli» 
irbole cofflmtintty* that tbey did so. Aa,I proceeded, allt^ei 
males -renfoved} aitd oltimately, I believe, tiie females also ; 
bob with iQWch less olomonr 'than they would have used hod 
it been daty-jinaBt tjf ■^lem romaiDin^ muta, several uticcuig 
ti kind «£: low gtunt>- expres^ve of diisatisfaotion, otbevaoi 
iert^of'paaitiiig noiiet indicative o^ fear, and only a few oraBk< 
tag aloodiaangen-' 'I Wl!«v« the. whole colony was on wing, 
and w4oeiliiig'OT«r'tlie trvea, the ynung remainiag. perfoobly 
fflotd. AR'I'tnovedaknig. I' heard 'tbosa whose nests wieve- 
behind AflttlingviQ auoeaBsien'On-tbe twigrs, and befoE>e Ihad' 
ntiredcto'tiieuliatifinGie of'four^andred ya>rds theyall seemed' 
tohaviKiretUrned. Therr' ftigfaton'thtB «c«ia(oil wAA sicguu 
lar^ wavering, undnlatory, and undecided, and the strong 
flap^gftoftlieir'Winga.'nwe distinctly heard, itlsekigai calm 
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OTuAag. " AAer 'tbf^ilind^ftU' needed I itbeirlirdnqwliiiy/m 
few «eoakfli«iilj Mag h/^arlc nDW-«Adti)|et)i i lorelM ftiiti(d[>ti 
aee'-^bat effect Ihebe lie 'mi(^''liftT4j'a'liea'«J few! lthai>'wciic 
Oll'sorae trce&'noHr^ UMn.tite'iroobsrT'^iHr AffEmlsileiseelin'A 
tepfetttion of the i>oJte>iinwdnDed'(theJl8arasi«ffeBt4 Imt^in 
mhiii diS >Ro( diattirb itW 'm&iUi"bodyii *-I'<Uibn olAf [tediiwr 
handa, 'wf]«n.pve««ifcty''all ai^as'iiiutb^ADdisdiiloDggaslUs 
sound-was repeated, -no cry trat' soHttied^ >^1h^ aiDtinedito 
wateti in silfnee ny -AirtbQr'-pHteeedioi^rj: And, dn my eeai- 
iogi thb rottberj' vesutaeA' tiaiiiatUrAd^«t«te'tr»tfdKii^jfah^ 
now and -titen-nlteted its faint* -crjiiflDivkiahi an! Dld;;QDB 
emitted ita carious' modulaAediridtes.iiand'la ;grnfi'ii«^-i^fiav 
■ort*o cTOKikidd 'bioad ■BtiBtwvaiBL.i The- gmA'^atietyf-.-af 
notes tmHtaA'Hyi the rooks undbvitieuairctHnfltimaes^gteBtily 
snppmM me^^raltbeagfa I'hadifceeil'awlireitiiakAeiD^iraf 
is nbbal^TW^b itieMy a t^eni!, I'didifltttivaagiiM'i^tittis^votia^ 
iria'cci()afeite'of^)-eiae(rting<bo'iUanj'tt«difie!aibttm3>t*-^«U4.j^ip. 

Mfi.y •''■" ■■■.< n.,vl|.l il .,..<, 'I u -.iuln .■'■>-';\r.;'uJ'u\] iuin! 

) '<Op'letlbtf tUts (Hte^'bf 'his: lsM«tincl9Hn-i^flbni^'iiflNitB«i0iAe 
OTOtLf'Slack'^ba^fed Oull ri->J^V4iaflGrak6fiUek^(;kcdr£hill 
^a'atiltm^ tbtftMftlt iMiUittfalof'A.tiib^rmtnarka'bla fbvlb«m)ty. 
'The'borrtra-fA b«iwfee»'the' dilfU ^urpleotfetaof- h»)«ach-.dBd 

tH'e«rtglit'<**^iH&V«&«^yBnow'tiP*iatip(^Wii*i^'iWll(JM^ 

>th^d^it!^^p;^tslt'-h'«{«lM''M»r«^6§, Wn^drlJiStliW'&bjy^at 
<M ^lfciWdg¥e6aWe^itt theifeigBt/'i Nh' «priiWI*g'wl'ldu8tt'lBJ 

tib i^UgS a^Vi^itbT^ ihe ^^^tfi^fiHld last -ItMd)itibICto^fr 
Tiampi^trt* Ihougfc ift'*e-r^titl ftfW^et.'nfeatHd 4yi'tti#n«isHi. 
trrt«r/ W' elt^llSeiiUtiftlHy' pu(4vi- 'Thei*'i**'«ftnft« >on :«be 
saHdy i«.Wti,'^*gttdPdfeti','fts'iH'#6i4i i&Pthtfiftdikrttf «»ia^ 

'Btit'fl'dei'^itig'iid nit^d'«tedlt'#M'<(Mt gtii»di%t«*ifi[t(nstt^rin 

W'de^«'^'>lt'ei:S'^r^^a-^''Hi«''ypgi«<^ill'i^«j(^tt«i<lMB;'fDlrt}l 

on tJifc 6Wi6o«i'Wat^, &tid fe'prese«tly^'joinfediby bisielaawf- 
Cns tjompabibrfd.' -BtfoySHtly ■♦WyfinaU,: e^fe'Wftl^Mathead 
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io^«jwind^-jHkB->tiiflMiic^j»ei]tiiai)tlrieai:&t'iain3bor,.fleeuf«d 

wtnofiid E&iaj aendifeankmoeiw jton disefaaitgei fdta- tteiifiePfi 
iending'jti'ilndlM «kI{ipb^>ftiii«lig;:^B -Aoi^'ihtiythmrieily 
«iae }od liiBiliiTiBgiJ^filLitbdiaurl wi^i'tbearoriety aDd:n>hpel 
asoiiral(^la 8i(£itdi3tait<tBvin^e<1'b«£ltinl«<^ackediGuUv'di»- 
diduii^ ;taotiinglefwitbirthe'Cl»iiibroilBiiwow^,i,8fl»r ai(fe# 
.iVi<lacivoting8iSieai>#iaa»naird, aztd-ie lean qut -of/'aigbit.'' 
*i:'jY ^rf) iifi J^hVigthuiiitj and'i&uapibtoiiiSi'iit i9in6teasily>ap>- 
^inlaidiBd>atiany}Beafid[i,i(<))beiag (^-aMaae giUlB<jtJiadlii>ivluG& 
^opnU'tlis: nloBt'COiTNcb'iestimate-tif !bK«idcfitiiudiiivbi'poweirB 
vnS'jtr^aniotns ofimsn.' jChiif>nfliU'tTib«raDni t^aotic^tiie 
'kea«)'itti:eviaea$ a'.h&uglatjr'ftt^enQrityi MHhit}h,:n>»ii^ lof :oiir 
ei(|nstic;-q)a«b8jseeiniiiioIlnadrtQididpDtey.:iLittt9,ilia|i«seiJ'to 
ABsocuAet/vrlEthi'iiAsfjiDian^hs^iiit ^asisg: HaleiBViretbeuarpKOt' 
(pBiamiftftjfiirtpwitiiJiOn joftftettjiie^todi ptwte of, 4**;/*sedn »*: 

bind the breakers, wbere it floats lightly on the waves,. |}f(^ 
;B6nli«gl*lbe^uti&fL-i^^iMB»@l 4dii>tt.n8fiih «Mi £slUilo«oihe 
Hiy^dr-tny^nlg^Jsnlfliiw-iUiVilNiKter ib.U KQ«(ivw))^f'gd«g»etW3, 
.uot»itbadfdifett-tfaidiwddii)9fe%l9B4ldtwlitM)e0't^tbsni9rtb«it 
Mbei^'iiWem aneiidioal^'tefg flahi<inritb«>^sf eri-iemeksii'f^ 
iiitogliWiwW»|tli«((Hh»rig>dte/rt'r'MH,wbiob.,itt-WiRlfV(Wi;«wlff 
!lHHti(lg!ii(ilM/b}fji^(PqebWBP[.wzp.,4«}.f «Miik'j^^ ifilemn ^ny, 
jwWcJt.ite^;l»ihewAiifl ,ff^^i,WeWb^,iai*i,]l**i.^iS^PSiO£i^ 

Jll>Rffie)fft6Hfelbasifiig!«ftrtMtf/». WN*iv3„>#lt^girFW^*WJ^- 

'>il]«IW« [flense l»wgJ(tefttevW« biR^*«''pi* yfi:ffi?il*afe^lft^*fl/:*f^ 
dttie eoc»fcwiww-i«nilwitl'ca9^tB^a*WFitfi flr#)^»f^ wWi^iatWiffr 

iilMi ftigfeftfWjjdtftiR^ ■flfidi»fti^iir)«!'fe^ii teftsjjffwffijflg *«! 

ibatfyaniitteOrfbftfe of /^S^lflr ^efii^», Ijji^i^pafi^fuJ.-ieg'gfit^v*, 

spii^ aa bgigt^g^ifeif^nga,iBti9,t)iQiWt. s^J(Ps|» ,*ft#itbffr 

-tou«:bi«t<iafva7,.t<9.ADio&di>at«i^t^1ap<t Sn^ady^w^i^ %g^^t 
I«offt«tttg!*l)e«*ek. i^,»(Hn^ti»e9Jpwe«^s BtVftigf^. fofjvwd, 
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then ohoots awfty in an oblique direoiion, n«w ^eaoend? in a 
long anrv* so as almoBt to (ouch the wAter, then wiounts od 
high. When it wheels about, and sweeps down Hie wind, 
its progress is exttremely rapid. It wallfls with eaaa, uaing 
short steps, runs with oonsideraUe (peed, and) like the other 
gulls, pats the «and of mud oa theedge of the water with itt 
feet. It g«nerally rests standing oa one foot* with its head 
drawn in ; hut in a dry place it often reposes by l^ing He- 
self down."— (Vol v., p. 530.) ■ 

These and many other passages bring ma%i vividly b«fore 
the mind of even the unscientific reader, the habits of the 
bii^ described. Many of them are indeed iqodelA of correct 
aad tast«tiiil deaotiption. - - 

This work contains a full account of every species |Of bird 
known at the time to inhibit or visit any^art of Great Bri- 
tain «r Ireland. Doubtlaaa ;tbe.dis|<!oyery .ofrjuew sp^cie^ 
-must occasionally reward the researches fof future prpitholo- 
gift^t but' at thisi mopient tha wodif<M}n4#iBS ihe.QBlyiiill uid 
detailed teebnical 4wei'Jptian.bitihei:to gi|r^,iA this coqntry. 
The habiitB of- Ute'specim are. tr:sate^,wiltH:«(lti^''^''t^Qsioii 
in.every caee wh9re he had been ^iMihl^d.^tiOi^tvdj'.th^ni ad- 
vantageously ; and the internal structure, especiallj! of the 
alimtattH-y arg/^itB, canefuUy de&eribfdt>|vh^fy?f it seewed 
expedient to 4o »(>-,■ rJp,Hbo>rt»;thipjrflPjrk mns^ .Ip^ppntinue 
4Q.l)e the great OcflitbolpgiiMil ThftSfturaS pftfie British Isles. 

His work qn the MoUws)3^ pf ^ben^e^f^phji^ gave an im- 
pulse to the BtMdy.of, Qqnqhfilogy fln th^.?a,Bt^r(i,,co(iflt of 
Scotland' It i» tl»e. ,<ir/(t. , lippj-^iciij, i^pk . ifvblich ^s issued 
froni bis college, and it h^^ iJr'a'ly reacl^sd.t^ jstsiwd edi- 
tion i hutjiip edition of ," With^PJng's B^tisb. PJ(in^p" proved 
t» be. ^enMst popular ofW^.^flrlf*, haying, ?off,^*aehed 
the eig^fth.editif^n^ He ^bestpw^d. nii{vbi,paift^^>;i;,C!^ce.ctiDg 
and in^rovingitjand 09 receiviugiap^Ofli^lete pppy ^f the last 
edition a. tew we^ka ■b»foi:?,bi?4<5*%_ ^Rfrp'iW'kfi^ I'VThJ^ 
book w^now as perfect as. I|?*^ ff^? if"/' ,J* ifi^^ifSwgV'Jsh- 
ed .,hy the flame, miwit^' ^c^pf^y,, aft^ .flli^ipct^^^, ,:^i«il» 
chw'acitwiseB.hiii. other wprks. ,,•,,, .'.■-..:... 

A {tleasing chu-actemtio in all his writing?, is the caie 
with which he awards to other writtirs. and discq?eF^H^^wha|t-^ 
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fever they have discovered or described ; he had so littJe d^i- 
flSre to acquire renown which did not belong to him, that h* 
often fkiled to do jnatice to himself and big own labours. 

As ah obaerfer, he wa9 patient and perSeTcring ; and no 
one but fan enthusiastic lorer of natnre conld bave undePgon* 
the patnB and privations he endured in following out his fa- 
vourite researches. Whatever might be hie special pursuit 
at the time, his eye and ear were ever ready to seize what- 
ever natural object presented itself, and hence tbe great ac- 
cumulation wbiell he eventually made of observations of his 
own in Zoology, Botany, and Gfeology. Whatever he discover- 
ed was at once freely communicated to others ; he had no idea 
of hoarding up either facts or specimen^ for his owti peculiar 
use. His taste was refiflt>d, and he had ah intense delight 
in contemplating natural beanty, ■whethet- it wei'e a bird, ft 
plant, a shell,' an'lneect, or an extenslve'landscape, none of 
its beauties escaped his tiotice. ' 

As a lecturer, he was distinct and methodical. He labonr- 
ed to lay sebdrelytbe fii^stibundatiimscifeadi'fttaay'inflie 
minds of his pupns, wfell knowing that tinless this *ere duly 
accomplished, 'theit' fatrtr'i dc(\\iirirAetiia would' fee 6f littlB 
real value.' ■ ■' ' ■ ''"' "■■'"-'■>■■' > .... ■ . 

He was Ihorfiughly impressed with the Trtipotfelibe" lif the 
branches which he taught, ftnd hOntstiy Tftlued them far 
above either classical' learning or ftliith^niililcftl Sei^hCe, A-ni 
it was well for hU pupits and' himself tbat'be did so, for 
though btbei" parties inay justly estimitfi'the tSbftipkrath'S 
value of differeni'b^flhches'ir'h'ttman knowledge, aiid'^lace 
his studieaheloW th'^'rabkwtlth hte 'cAiiterided tbey ought to' 
possess, If is'sWe,' is Jt'geiiital prhiiilple, thdt' Beithfii* 
teacher nor professor iJaii eVei* he of much uie who is nottfhtfJ 
roughlv'nerrfdilil^a'bf'tlife'plaftftoDulit iAiporttinb* of hiS own 
branch' of ^udy ; 'uWess' bfe he so',' he 'can tiever -sHhiuIattf 
^ith^r himself '6^ 'h')S stiYdentS tb 'work'as they otight. '■ '■ 

■ As ^Wf^^sor 'i'n MtlHsdbal College, he suffered 'und^ brie' 
dtsadvailfe'^e," Which 'li^ gVi'atl'y"ftU,Wiz., the tflmodt tottfl 
want of a Museum, to teach evefi the blemerits oPhissu^et^. 
This defect he was o'bliged himself to supply, and to expend 
laVgfely from hid own resources in the purchase and collectton, ^ 
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tMftib.'ttiMfii iriAyl>be'4(Wiafi(l'to ihjAvdf'^^-^ivii, and tbftt' 
M'«4«ilifll-'0tineg^j''^ks}i-httt t^mBJAy iHiae' m miicb to rtai'' 
tii«'s«ntdtin|'(^<du«sitiiiK)ib tAe noHb, wilt make & jrigotaatt^ 
exertion to procar&awiititblfrMUBeuU, eb&itA, ibfuture.'fhfr' 
Professor iifNatftrel ffiatofy shall. net be »bKgedt» sp^na m68t 
ol his 4««M»e^ for the first fHry^ftt'B of bm li<»ld(ng^t^ Office, 
in'^rocliriiig''ihe most commonanil necesaftt-y <il^ecls.- On 
tbs {trtHentioccBBion', ie pariicul&r, rt is to be hoped tfrnt Dr ' 
Mtto^^Ilivray's (Alleetion^ will not'b« allow«6'tol»e dia^e^ed, 
butpuretiMedfor-ihe \iAe of tbe claBS. ' 

He was a careftd lecturer, eipMning wevj ' poMJ (rf- bis 
sofojeet as minutely aB bis time we^ldpermit. To Ills stn-' 
dsjtts h« WBB ever kind and eourteons, Aad he deligfiiedin en-' 
coaraging all who shewed any taste fortbeirsttidteBi^^Il 
his information was ever at their serviee, as in'de^ i^\ntS'to ' 
any oheWhO'took-an^iaWrertin Nalarat Hlhlory, '•■' ■ •■ ' 
. -He kepS g&Q& 'o^ev bioi disciptideiMi^tig^liis^'^^pHs, 
wi*}i little irotible «ithw to ihfim' *i- ftihi8el*jfl*tli^'g©ne- 
ridly loved bin! ; and if b* «('U«fe9 foUnd' dtffciteeiito're-' 
prorO nharpiy,' it-w« ixm^ ds a ptUhftft duty *ltlriU 'he' owed ' 
to' thOsef who wera iHftbfinitely w&StiVi^ -pretax tfia^, and 
n^glecti^^ toiitip^(fTe'ti>^''teIeiitfe''wMeh be' saw <thari>' they ' 
pcwwetsed'- ■'■ ■■'■''■'-'' -i'- '■ 1 ■ ' " -i; 111' ; i? V' ' ■ 

He was mild and g«»^'iii'fa')ft 'tnfttftfsi>s,' aifd' df ilr^iring 
and Un*>b*mSM* 'dtsposttlojij Mrriv 'thlnfcfiagi^^^J^Of'hiui- 
seW'«r'hteWicfttt#€«(elitS,>*Ma*'wilh«'''i(Hi(j*aed 'tto-^'^iVe'^piiice ' 
to'«tliei*s;> ''J&»giswMd by ^bis* own 'paitsuilt^'aMd'^didt^S, ho 
took litKU'ltttt^litt'thb pifb)io'''dff«i¥ai0f th^ '^^, or- 
iathe Bionietrtots'«b'&ngoi^lM>tlt' in state aAd>v1(tA\<% whieh 
Ocm#«d'i»'M^a4j».:-'"'- ' ■■■ -'^ i> ■'>:■■ -■.!■■» ■ i! .:i .".. 

■^'tii8>c«yeagiic»'lb"tbe'UnJV^6itf tleWs'bigfttjIiHt^eU-' ' 
edl -'I«lati &ildr^a8'of'Kindo)6Me''t<J'Wi« fttMH^, iido^ted at ' 
the firfetimeetiiig^of 'the' Sedatris'^Rfter 'hledUtfe; tb&j"tti(is'>' 
e^eW tb*)!' feelings 'WgalhBn^ feifflV-"'Thd«Wlktu«j't»k- ^ 
ing'li^«bi¥siU«Trali;ti^iti^'m^' ab^ ' MjlKia'M^ 
of 9heir>lutQic»ll«ii^e',' Zii^ Ji^^RiWtt^i 'iH> tiattn*lil[<»ti4«Ab^^ 
his zealbtitt and laborioas efforts to promote tho istei-ests ' 
thereof, both as a teacher and as'an author^ aiid'Kis'amiiibl^ 



of .tiw 'fii^slf :im4 "tfiw ^wr# ^ :C9(fifQi4':4Bd>Mbnw€b«l4<. 
dufingJi^J^^ig.ipenUia-of his gradual decay. . A3_defltb ■*?■-. 
ppc(aQb?id.l**.4itJt bpeai^e #t«jitger at*d Smiwr;,.aBdi^'Waa: 
^^U¥)>iiW^^^f^\^^ P^; bis «9n^GieiitdOus. dUetumge i»f dut}' 
that he continued to wtyk a)m«Bt|to tbe.lasb,daj)r>o£ hislifa, ' 
tbpQghB^<fctV)An'«p$.itiia|t death wm aurely aud.rapidly 
appRoaij^iMpg. film 1»^! fAjuiageB:of tlie.Brittsli Bjods wer* - 
wi-UtfiQ,,^pder ,t)^is intpreHwOmWid cannot now be r«ad'bij( , 
liiiii>fn^iadfiii^it^.i>utiemoUoii,. See pr^fooe-toTfd.v.. aod qqd- 

To all mod0(3^jpi9dBl,pr,.i>(lwi8itiqitJifl$iW.;Wr^jMdftpt m, 
mo»|t,b^iJ*hetftf.ft»*'a?»i.|B(!Ji?pefi,.ipnportied from tfi^e C(«a(- 
ne^,fn)d,fT*W«diwi^fflffdw fepfflfi w»«»Ni*t.W«4ified if\ rlJi,^ ,, 

bqji«f„ ^eJb$# *>*4ef, (fe9i flftflafl el. y ei»illieei»'-Oi^ of' PftUitg W*-;- : 
wfc «r4;te((efei(i%e^, iieirtHM eMi?«ljii ,4ppo9«d-, Tbey-WfTQ.; 
al>lig?"^fijiv»»^ t* JiifRias/af^bilnsppbsr, iwvd.,diet«ptef(rf^_d.:. 

offensive to bim as a Christian. Nor did he lose aaf fittiitg:. 

opjt(Brt^tyi^^spp8wg]>thsir«li8Hrdii^#.j : ,.. : ;, .,..-, ,;; 

:gi¥lb9»^4ffgWhiUtrfftM *b«*lrt a.yeWi.i^fA baltfi^dN^gjifS'.: 
de»t;i^|aQdi'||e<Hef;«s.a^(«ai<ed4t»ii'W0|i^^i!iftW.^be:^^tieraitd -^ 
ea5(p8.B»»tefiS4ffiwnyji^«^t#)/.1850> id BsplwijOgitiie-wnltoalj; 
rogioni»>f^Ute^ya^piMSi'yie,((J«lafic*liffQWid-:Lw!bnagtiBiil Jn ■ 
Noyflprfttffj-AftWJ b* 'WftB- QbligBd'tp.,i-*ji4ir.$aTtbB,fl(tftt&,i9f.; 
England, in the expectation of benefiting bjiltbttinultlerifiir.. 

of Re¥WBb(0%;*tvJiato8i'8ti4^nefVMiPwie.gn»w*ibitei((oitt, 
b«^^4#^(.b» .wAfjri «ti 'jfi-9wyi..bft,waB,3«ddrinliif depffivcdt, , 
of.biftw^ff* tflt»s^w.'ibs,ffft3^tflBdsriy>flttaeli!^j.jafldj/fftisii. 

tlii9ibJoT*i.itfH>Mgbi|iP*'eceffSd iiiW>lif.fWi«*tdi»jCh^Wlt»a«»bf7 , 
ai*S#ffl?iW3reBo^^«rP^J#e)Jtif;b9jK"adHaWyiteewWi*i'^ 
a!id..ti»*ji*ghf ^i BByt»!CpWWdi llWi^iRP^yiit TO»ft_>BW((*-dwtefeflKBi1g i. 
tQ'lH»(ffiMily to j«e bis jejcertipna, tbv mind and wiU'r«Bo>, 
yHin,i.iv-;HO..ovju.— APWL 185^ . . . . . e^ . , ■ , 
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loMIy atriring agftinttt the wetikneBs of tb« body. - fie was 
oonfined to bed for a few days at last; spoke mtich and sS«c^ 
tionately to his children when pain did n«t prevewt him ; 
looked forward with calmness and hope to his Ibst strng^e ; 
ezpreaeed in the clearest terms his edrople trtnt in bis Sari* 
our atone, and at ]ast gently fell asleep to be for eTer with the 
liord, whose works he bad so ardently adtniiied on earth, and 
in whose atoniiiff blood he trusted for acceptance withhil 
God. 

He married early in life and has left a nomeroas fiunily, 
for whom we regret to learn he has not been able to mak6 
any provision. Hia eldest son has already distingaiflb^ 
himself as a naturalist. He was employed in that capacity 
by the late Earl Derby, on board the expedition sent by him 
ronnd the world ; and after his return he wrote the account 
of the voyage of the " ilatttesnake " in a manner which has 
justly earned him a high repatal^Q, both as an observer and 
a deseriber. He is now absent as Ghrreminent NatoralSst on 
board the " Herald " wliieh lately sailed to caary ont and 
complete the exploration of the Eastern Archipelago and 
Southern Pacific, and we trust in dne time, by means of Aia 
expedition, to have a large luieession to Vat knowledge from 
the pen of Mr John Macgillivray. 



Infivience of Terrettrial AfagneHam on Iron, and th« eftot' 
that resulUfi-oM it itpon the direetian «/ the Gompa»ew m 
VeaseU. ■ ■ 

The terrestrial globe may, like a magnet, ezamse at » 
distance its Baagnetising powers. If wa bold vertieiUlyj or, 
whiob is still batter, in tfae diroctioa of the dip|iing' needle, a 
bar of soft iron aboat a yard in lei^hv wognd tliat it ac- 
qtures two poles, a oorth pole-ab4ts lower, and B south pole 
at its upper extremityi The exiertence ei these >iwo p«tes')s 
manifested by the attractive and repulsive ttoitton eKcnnaed 
by the two extremitjes of t^e bar upon the same p^e of i^ 
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i beedk, delioaitAly ■uspended aod broa^t n«ar to 
tiidm. The terrefltrial globe, tiierefore, acta as » great mag- 
net wottld ae4 wbaae axis, paaung tiirougli the centre of the 
earib, ahoiild be Bitaated in the magnetic iBa>idian, and which 
dtooid faawe, at the oorUi, a pole ctntrar; to the pole of the 
needle thai is directed to the north ; and at the aouth an- 
other pole, in lihe maonex Ofmtrary to the pole of the needle 
that it dimmed to the aoatb. This hypothesis apon the 
cause of terreitrial magnetism would also explain the direc- 
tioa of tbe Hw^oetised needle; which would aUo be the 
result of the attractions exercised by the magnetic poles 
of ike ^ohe apem the ooatrary poles of the magnetised 
needle. It would be sufficient, therefore, in order to know 
the poeitoon of tihe magnetic pole of the earth, Ntuatsd at the 
north, to determine curefully the direction of the dipping 
needle in several different places ; and the intersection of 
these linea would be the point where the pole in question 
wosld be foond. It would be neoeasary to go through the 
aame pr o e ea a on the ottier side of the magnetic equator, in 
order to determine the poution of the terrestrial magnetio 
pcde situated on the south. Bat it is found that the direc- 
tiona of the dipping needle, when produced, whether in the 
boreal or austral hemisphere, do not all interaect exactly 
in the same point ; which would seem to prove that there is 
not, therefore, in each, hemisphere, a single pole or a single 
centre of magnetic action. We shall return, in detail, to this 
interesting subject of terrestrial physics, when we shall be 
treatif^ upon the numerous observations that have been col- 
lected upon the different phenomena of terrestrial majpietism, 
and upon the hypotheses that have been made of its origin 
and its aatnre. 

It may not be useless to mention here a denomination still 
employed in Fronoh woite, and which owes its origin to ib* 
termstrjai theory of ihe magnet. Setting out from the hypo* 
thesis that theeartb posseBSM two magnetic poles, and from 
the prino^le established by experiment, that pedes of the con* 
tnaj nana atibmct eac^ irther, they have called that pole of ika 
Buuraettaed needle that ia directed towards the oorUi, the Atw- 

p2_, , 
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pole of the earth situated at the north, aoA whi^^B«t)ira}^ 
the bovea,! pokirfor. tJi».Mi«k»,ii«iMm<tb«vrjlk4f¥A pMetflIhe 
name of boreal pole totbittiietltl <>f[(be>«MdJ>Kj UwAdaiJ^D^Ilbid 
towards the aouth:.h«cail8e,.8tl}iitJMf» i(iiBtT»UM«^jb]fiitte 
aastral pole of thegfehe. ,'.Witb (egard'ip otir&9lv«D»iri&rwe 
prefer a dcoomHiatioa'foun^d'UpoB'JAiltl tortbill'Whli^xe^ 
upon thooTT'meM.or te»a-oflBte«tA\itey/n;((,«JftMttoetitimiA to 
call the north poleof titOQApdle tbali ,w^cl|(,i9 it)MtQ«te4itft- 
wftrds the-Dorth, andithe. sooth |wl».-1tetii^«t)iii8L'£r4oUa 

towu-ds. &e anuih n ■ :.■ i.; -u- ■■■■■{! 

The jnagnetiaatioe produoed' by<tqnKitriai'. nagoo^swi'to 
facilitated by all action*, whothar' iiM«hAniiial<iervpbjnfoAl, 
whioh derange themtdeovleA o£a»>n:ftpial their nbifaor^';^^ 
tion of equilibfinm. Thu&rftercuBsion/.totiHlADiienrgr Uiid «f 
Tibraiinii, iinprBBSed,i^p«&id baa:llo^irQnidpfdriBil9^inciilr:tte 
preseiute «f '(^'tHaimf^;nsbo^kB ;.ai()[^ile)[Aiilattin incite 
au^ppodnceBthe^fUBeelSecii fbpimeitbaMhii'niagiletisd^oii 
ia enth-a]y.dae<to!the.ii)&Mncebf.bmf»i4Daimi^datuib,;^d 
nottO'tfaeM a43tionS'4lleqiulnejiTCefih»>«[meri^^ieaita,miBe 
the position of the poles in the barB.ft4fliniit«dftdiexpaiiwiea^ 
and wS'fiiaditkst>tbt»^oJNlaonwalHiD^til^i:i9la^iiroafid.i^ 
•olt from the iminedJateiaciian'ii£tiie'gfebQ.)iithnai tin^aoBA 
pole is always 'the.<)De-ifoandiRfaitlib.-«straniiy'dfihfljfavdittt 
is inoltoed bel«Tr.<t>beihm«»ii<or^ai'tibat.nbi(!lhLi3 Iniaediiar 
vardB'the-aiide 'of/tl]e'n9rfcb^;ifirtJwii)MiraB/la>Dt»Mfdi^.iWi* 
may even, i£ the; barjis-ofrvnninBdftiivdQ^unmediiiitelftiohaki^ 
the poles by siuidonly tnimiikgii/sQ'bhdtifheicxtmMtity^'whieh 
was diirected towords'lthei noftit'iBhsJl bft;totb«|goiitliv<wid 
that wUicfa wasi dipeotod. itowardsithe .«butli<j«lialli(ha to'4h^ 
north. Furthetmore,. it-ia, eaay^ to:.pwVfltU«fc ,wU»Miv«*ri.h8 
the aetiOQ bywhich 1ie.body«/CQj(»tttiftedi,*te: mo0tet)(Ba 
that ib acquires m the. nQn«iiotoQBStaB.j|t«>po8iti|ih,s>|^trf>Mh£B 
nnore the diEeetioa q£ tba «U|q)ij^iQetdle ;,MuiithBf}it(bMWMil 
altogether null if the bar is placed in a position perfeetly 
perpendicular to tbia direction. We have thus the evident 
proof tiiatiJHioffedt'<loe»not>i»piEK-'ai''aiii icateelfiato'iaiflhilier 
from the action to which the bar is subjected, but Biint>ly 
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*i*-tht»ftrtidni''" i'--'"i-^ ■■■' ■' ■■ ■--.'■ ■■ 
oii^TVMia bYftiieliw'bf 'tMernii^:n«tism mti*t be ajtttibutod the 
ita&ga^i»ti1gKriipitiMiiBe4hy Arllmagnetio >)f>dieB.lctffc for asy 
il«fig^lti(>-Ur(i«fiti<th« fOHM phtca i-ihiM, tha rods of lightning 
awnduoteiri^^'Uie ipoiEllR/of steeple^* fears, or other iron ob- 
^ectB/lpttfeKdiri'bdildingB/'fllwaTB present traces of magneth 
'itm.\i'{tifiUtfiiuae'viilth'itOTl'or ste&l t&ola, such aa those of 
«tl^ebnnaih<^iot^f«Tfc)U^; oP'cntting instruodeRta that are 
^bisito^ilSvi^ hnltl-a^ioiy iaovfliaentB 1^ the use to which 
they are applied. We can even obtain powerful magnebi, 
4i»ai'l^&BMf^itetiiBl'ptocl(ided"by i^eatis of the terrestrial 
■^nbe, ify'itaUin^aeevtain' number 'of iron wires, twelve or 
Aibeeb'inQhes inilengtb,'>and tnistiBg them stiron^y while 
^etdiii (Dvettiaal-potitionf orfcbic^ is better vtill, in the dt- 
jvCbtlionrofetfiei'dit^ngiTiebdh): iTbiBwpeintHKtiiwhich renders 
-Itenoi Mtm^i^^fyuaTiiBiJeB^ Bi^'t^oAaam. tiine,'tjie dorehtpmeni 
miti)ht<tiiQm[ofidrv»rJ4paarsrfuI itegnetiam; >and,'whenonoe 
dbeyiranohBflnniBgMtised^ltbeijrarainhitad'to iotm a, bnndle, 
mrojiraii^ t^kmrthatith^n-qratilarpolicm^aa-eiaUftt'tbe same 
.•xtr*ni34|^v£theilnmffie.i"ri',<i :y\i ■': -■■'• ^ -' ' - 
- 'Tlbj»)inslgDHiaiB^ffiotiigriiexfiniiHB4i'^3prMrt*fltrtaliinagnet- 
ssntiinpait lEoilAnayidtiariBitiempOTintte.ii^KDeB iif icompasaes 
»ef^'SCifieiik'8ex)a4ioK^'ffi'faitet<thByj<Sre:'plad4d- upob vease'ls 
iwriiotiaiil <L];fe)iHe(,Htts^iett>u[itQBeB"it'4ddh''ftIwtiya' contain 
m'^beibntebioatalveiryjiebiwldeiiabfe'ifaEintitylofbiairH add plates 
aodsitod^^'iton^rai^ifiwniij^nxn/this-'cirouniy^oe'^to eon* 
iMilJin^|JBci»^ihefpdlefa>a&4hi^'(mntt''iahdiige- with<tJie po- 
bitiDoiktfiotfavlifeasti, 'fan Ipes^vct) toiHhe'''m»gBebt)^''meridiaih 
SlbeoA Ddp[4ad(itca9jiti(eee(bi«V'[ipQn<t!ieiniaga«tifl arnkA^e, a' va> 
whble''«4ttfefi, ,«twl tegleBe'{)P*l^h> ifclafimposarbls td'deterhiina 
britewtHfiid ;9^its«jiW«tie'Jves9il'"Alwrtyi-*bRiaihed at. tha 
«aib«'^tK«/itiiiVtmJ<ilb«^i&&>'3aiyiT«tttMt«><^>i apjirebiitbftfilie in- 
flaenoetbfitliidtcbMd i>tf46viifi!iltvji>ftHtli W it[tkie<'abfouiltof iti 
vli'jalioq rioijiaoq Ji iii ij^'jjJti ^l 'ifiJ ^.;(l '!i ll.; i .■' ■!;. ■. 
;iiyhiv9 aiH auiU u^jsi) o'// .(loit-j^nib ^iili o* -w '■i-.j h.: ■ ;■ ..; 

B^^JI ofj,l^h(^ii)g ci)ii,4m;l§fp, ^inoajiberle ejacfricjly, pr. more sspecially 
that from Ughtmog, contr1bnt«9 iU part to their magnetiaaUaa us much, and 
more so, than terrestrial inficni>tiBm. ^~. > 
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Kavigators also are exposed to mating great 'errom,'WUe& 
migbt be attended with Berious consequences. ' StippOlse, fot 
example, that the axis of the vessel, that !b to say, the line 
going from stem to fltem, was at firat perpendicular to thb 
plane of the magnetic meridian, and directed to the west ; 
that, in this position, the deviation of the needle was 20° to the 
west of the direction that it ought to have ; a change in the 
course of the vessel causes the axis to turn 180°, namely, from 
west to east; by the effect of this change of direction, the de- 
viation has also passed Irom west to east, and is conse- 
quently 20° to the east. It Is evident that the ohserver, -who 
should not be acquainted with the action of the iron cotftain- 
ed in the vessel, to which these two deviations of 20°, first to 
the west and then to the east, are due, would believe that 
the needle has remained parallel to itself, and would' Jodge 
that the rotation of the vessel had onl^ iieetl IBO*"^ 20^ + 2, 
orl80°-40'', namely, 140°, whilst it had rdiTly be*n IBO". 
He would have been deceived, therefore; to'the amount ef 
40° on tlie second direction of the vessrf; BtippoWdg that he 
had carefully determined the first direction by the u^inftry 
processes. 

Mr Barlow proposed various means of avoiding tbie dan- 
gerous errors to navigation that we have just pointed ont. 
One of these means consisted in placing in the deigbbotir- 
hood of the compass a plate of soft iron, which becomes mag- 
netised like the other masses of iron in the vessel, by the in- 
fluence of the globes. This plate is put into such a position 
itt front of the compass, that its action upon the needle shall 
be exactly equal to the total action of all the iroii' distribut- 
ed throughout the vessel ; 80 that, by removing the 'plate, 
one half of the local deviation is removed, whetice the amount 
of local deviation due to the ship's iron is readily itflilained. 
The position that should be given to this plate'lAs tecta 
previously determined by trials. ■ i i - . . 

.Another means has also been emp'loyed by'Mit Barlow, 
from numerous experiments made by placing the vessel in 
every azirauthal position, and comparing,' by meSti's'of two 
telescopes, the direction of its compass in every position with 
that of a magnetised needle remaining on the shore. He sac- 
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«ee4ed id determining empiricaLly ttte correction that should 
be me4e io the observed deviation, io order to obtain the 
true magnetic declination of the place where the observa* 
titm wftB made. But this process, like the former, requires 
a aeries of distinct operations for each vessel in particular, 
tho8,9 taAde fos one not 1;)eing able to be used for another. 
It is, moreover, not without some practical diiSculties. 

M. Poissoii, impreaaed with the importance to navigation 
of the question upon which we have just "been treating, and 
convinced that it had been only imperfectly resolved by the 
empirical means that ^e have pointed out, endeavoured to 
snbmit it to, analysis, and so to arrive at a general formula 
of correction- He.proposed to determine directly the true in- 
clioaiioaa«ddecIinati<Hi in any given place on the globe, from 
obaervsitioDS of the compaas made on board a vessel, and 
andcrtbo infliience of the iron that it contains. The iron 
beitg. la^gnetiaed by .the BWgne,tic force of the earth, it is 
flvidentrithatjtB, action upon the needle will be proportional 
to this force. IjuCber, since the components of this action 
oomesppitd, to) three .rec^gular axes passing constant^ 
through (be same points of the ship, they have, for their ex* 
prosjoas, linear functions bearing relation to the components 
of-tiie action of the globe in the direction of these same 
ftxes. The inagnetic force of the globe, then, is common to 
all ihe terms ef the equation of the equilibrium of the 6om- 
p^se, and, coDSeqnently disappears from It. The formula 
contaios different terms that must be determined ; and, in 
particular, the quantities dependent upon the total amount 
and the distribution of the iron contained by the vessel. Bnt 
for various reasons connected with tlie distribution of the 
masses of. iron iq vessels, which is, in general, symmetric, 
and witli their position, which is in the most part below the 
honzoD^I plane dr^wq through the point of suspension of the 
eompass, M. Poisson succeeded in simplifying the problehi. 
The two. unknown terms to be determined, are the true in- 
elinatiQU and declination ; and, for this determination, two 
datft from observation are sufiBcient : Tlioae required by M, 
FoisBon's simplified formula are, — the angles of the principal 
Be«tio«, or of the axis of the vessel, with the apparent direc- 
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enable yse^p;) >p i^yo^ tbisio|waMw,#p4*6 tew^ 
merely observing the dipQctitm of ttje«4>)Hp»w[bie|«]rei»D4»flK* 
the ^ditijgn of a. jtm&n pf.jfqqiia.ly'ji'Ayfl f|1e{i«sliHi[itbs;'bxbie 
manner, (ind so, as easily .to^bP^lvn^btiRdav iaikettiom^va 
to chao^e ita direction. •■ ;• --■ ;; ■■ vi;ii')ri|>'.>siio3 I-he 

.■..■:. ■,: r[' .i.il- -Tirl^iy 

Injhienee of Temperatiire on ijtoffhetjam. ^ ,, , :,. ; h 

Amang the actions tUat fa^Utate idftgnetubtiiii>b5''MtTe^ 
trial magDetism, one i>f thsnieH^ e fflaa cbiia e^BillM^tttbeaKi 
lag (he magnetic body to pednom, and allowitf^'k-'fioitit)^ 
under the. iofluepce of thi« magMliiink j THcooe^ng th«t M- 
tows a miiqh lower elevationiof^teniperabire<l3«veit MfBctenti 
^3f. T!i^p^i:.Mnit Bie^SvhftTie pr»redi(tha*t «fa"tb^!(iii**f«P' 
f^et, yf»,}ff})tft'r^fffF^f liheB«i««ii& ^f iins^iiat)Ha(»dt(i!^ftt4j»4<et 
l)een^8J^^!^ tp ha {n-oduoQd.bjrayB jCtfligfat^uabd'Je^^iEilp^ 
by the, yi4qt. Taysi- ;. They iawe .piwredi ihit^flS'ittKese ififeit* 
qnly;^p^j^pet^}iffi'.itUe'infim^lwiiiqfai[eH]Ha!)etf(;^u^t«ita^ 
aj-e in,ajjip!Vt><W.V«irp^n4i9AW't»4hBjnagnetidaUtridlkn','tllef 
cen,b^,1»%4^t)edi.i^i^ir48tnBiiBiiigKeltBHitBhineii!UieW^dh 
of wh^f3,f%qUttateil!by!thie)e1^¥B^n ofitempeiwbueeibrWgM 
ab,9Ut f>j.ih^#o|ar|ray«,,QFjmtJ)er l)y>tbe:odoling>thia>tfoUQMW 
it.,,.Ii^fa^ ?nrliwt» % fromioWeMiilgiliiotaiilstiiiipiniBlMBi «a- 
tli;e. contrary, ^hq inteDUtj!<oiE^e'nlagnet^o"nrtaet'> Aumt^; 
nst;i?,e4. stp^ , l)f?T, ,TYhp» , biWflg*(t..td la) mM-.^^ 
lo3^s.it^^^gneti<a(pj^flhoi)jl4 ithaire'ibedViaeaiiagJiaHo'i^rlng^ 
cct9Mng,Jt' >^.4u^,to th«»^(^ biitiaa ^BtA-itik i^^PoAMtO'' 
J9,pfl,^g^,.^%gneti9<ih(#4a!t«:8aji^iB'jiiwa{aigieii«iiti4«*di' 
byt^^^ajg;ipi|etj,iyJ»;¥^itM,$iinp^be«ugbtioatT«d4bat]*>NitftM' 
eeft8ws,-fcft,Jjfijj^^gafltic,atitb64eHip£»atnre;(rfrboHW(gT9*l. W*' 
re^^jl |^.po^ivlt>.i^v»^agnet«a<ft)roef jdoes wM't^tif^b^HORf^ 
to^f^jiUJp^i.j^i^iit^jiCajjfi vi^ <t)tbbv mbiteurHil l^^riper-''! 
tioit-(t^ J^^>,t^ippeFA^ni;4 \iiV!rea898«l jbat'->iti uddBifyl*^K«t<'ll'M'< 
an extremely high teinperatur4,T frnd ii kbeif a^ft;^»'>agbilt'^ 
just as rapidly when the metal is made to descend from this 
high temperature. 

The remarkable influence that is exercised tipon ma^etiain 
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■tiiOiaftoBis'irfWhiGli!tl*j-al^'foMfea:'"'''"" ■■'-'"-'■' ■•■'■■■' 
vi.lDfai^iwn^MMlt,ittd4^tfekc9,iu^&mdngtUo»e'bo>)ie3whicii, 
aodmrotbeAlunew^iuniei/jeDiMUa'tbe^tttestiiumb^df atoms, 
and conaequently are those whose atoWB'Ai'A th'e Yi^t'est to- 
gether. To heat these bodies is to remove their particles from 
each other; now, since this increase oFiJistai^ce makas them lose 
their magnetic properties when it is carried to a certain pointf 
ii~f<9U0W6 thftiihei sabstanOss among whtoh the atoms arena* 
twaiUj4n«r&«4MKtj'0aaMt peawsss these properties. What 
tnusb-ke^ooek th^a, tom^e th«hi &C(]|uIi^e thest ITDpertieSl 
"W^ inn)t;.bnBg the partideB nearer, and, for this purpose, 
i9#«it'fi{M4 bbeae-bodicB. Quided bytMs ingenious id^, Faro- 
dt7-ii>4d(jA^HiBe«b ixi;i0ni>e«eBediDgly'ldvr' tenrperature,' 'tiie 
gi}9fl|iwSrpa4rt»i»fi'41iffiiiffitals,iiwd'MvBmVbf*the1r'Mbipb6n^^,' 
W9^^ial«l»'jc|trbDnit'jaiiitlt^npttvi^ttanding h^ act«4"iipon'tHem' 
vttlnfft wnjfpoiretifill ihagve^ htt'^-Eia'uhabfe'tiydi^cO^ei' inrjr 
ifmi^ oi,m*eat^9m\;nhti hndUlie^pmtftiutSon'to talte fill these 
ho>f}ieAiiDtAi«kataM)f;gmat)<pulrlt^,'«t]ld'deptiv0d of all'it'acfes' 
of..irW'>il^y>iBdain.<if-j«iniKt^&ii(}f '(ttfier'ahd'clirbohiij'acill 
jllfteediiQ«iiwwB««ny*»a' Mio*o*dfediA rea«<s(ng thfeli' t^tnpe^n^ 
tBEefcoilQSr.cBnt belo*.0?J MangttheSt* ifielP^rSseritea' ritf 
tflace«|;4iiBgnetiaab< > M&Fi^aday hds'^eWn thdt St is t^ th4 
pvjMAtitie oEiWfew'ipaotioles of iiron,* of Which itin a dtifficult 
nrtJt(furttaiefi»tfllvtft^ati;thtstm»(a!'Ua4hifhe'rtJ:tb^'eirdhie- 
o§Hl;ijiHad9ed->amoBg:tiioEle--whlch ^a'^tnagtlietic.' --^us^'ifdii,'' 
DJ^keU iQ^lAlt) And sleely wbbM »i6tn'tilhG&i'e''mVi fjodi^crfti 
n{lA9W;tbab'4lte>!magaeti0y'thatris to'Say; thibftfreB^t'liiflg- 
iif^iptopiwtJefiv'fiaehiA3iWB'>hMe''j\iet'bttKiied'^A4''dfefiTied 
i^lfim/ JV^A$>.lttH>araiTerdj';byj|itiiw'hieUll^,'--to'd}feJc^^t7ng ' 
eqnc^y.jifij^l bedted evidei»ti 'magtiette pro^rilel!!, "bUt Tkri-" 
ab}et;iA<^bd fsmandep whlbh ^ky ar« timiliMt«d, 'Wfth'tb^ 
n»tai<e4£4h0,ba£e» theii]8)el\-«fi:-^A' Ty'^dUee oW SliUniHii/', 
fty^W*.W.fiw*voii^t>iiil7AV'"^'^-l^"'' ■■-'■' ''"'''''■- ^", 

.r.lt fl-tl l>il-.')>-.i' ...| ^iHli'! ri kl-.Ll( Jill ..■■il" ',1!m<.'' '^■- '_■■■■[ 
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Meteorological Phenomena in connection with thfi Cli^yiie 
o/BerUn. TranBlated b; Mrs AjfHB Eahsdhh Bexise'N 
from the German of Professor Dove. 

(Contitiaad froBi vol. lir. pigB UM.) 

On the ntgltts of the 30th April and let M»j, an exploaiea wae 
heard at Barbadoea, ao like the ducharge of artillery, that the Htl- 
diers in the garrison of 8t Anna remained under ajema. On the 
lit of Haj, when day dawned, the eastern edge of (he horizoa was 
etearly vimble, hot the whole upper pMlion of ^e heav^e «nia orei>> 
Cast by a thick cloud which soon extended itnt£ Mid canceled Uh 
horizon Trom view. At last it became so dark that it wag iMpoauble 
for the people in the houses to distinguish the situBtion of the win- 
dows in their chambers, whibt the branches of the trees were 
weighed down and broken under the pressure of a mass of oBbes 
trhich fell llk« rain. Whet)c» came these ashed? Aooerdti^ to 
(he (HrocCfon of the preTaiiing trade>«nidH doring' April-.^nd Mof, 
thdy "Would hare come from the Peak of the Azores, end jtt these 
ashes came from the Tolcano of Moroe Csrou on the Island d* St 
Vincent, which lies twenty miles to the west, and is so completely 
separated from Barbadoee at this aeaEon by the trade-winds, that it 
is tmly pdssible to sail there by making a very wide circuit. The 
volcado had therefore ejected hs ashes through the uader into the 
Dpper trade-wind. To this hitherto solitary example of the carrying 
awav of volcanic ashes in the direction of the upper instead of the 
under curi-ent, modem times has added a mora striking example. 
Oh the 2<Hh January 1836, the whole of the Isthmus of Central 
Atnerica was shaken by an earthquake, aocompanied hy an eruptien 
ofCo^eguina. On the 24th and 2 5ch, thoranvrms darkened at iting- 
Gton in Jamaica, distant 800 miles, by a shower of fine .ashes, aad 
this was the first indication which the inhabitants received that the 
explosion which had already been heard had not been the repoi-t of 
baViiidn. 'These aehes could only have been earned titere by the 
upper trade-wind, fw Jamaioa lies to> the north-eait-af Niearagua. 
Besides this, the exception ie a etrikhig iUustratioii of how the as- 
cending air divides in the i-egion of calms and flows toward) beth 
poles, since some ashes also fell on board the ship (lionway as it was 
pursuing its course over the Pacific Ocean at a distance of 700 Eng- 
lish nilles from Coseguina. 

' Even on the highest point of the Andes, tite upper eanetit ef &iF 
has never been reached by travellers. In that neighboorhood, there- 
fore, the region of calms must be situated at the height of more th»n 
20,000 feet above the level of the sea. Thus, in wder that ashes 
out of lower volcanoes, such as those of Mome Carou and Gosegnina, 
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BhonldlM ejected to such & height, the explosion muBt be tremendous; 
And BO it wa§ in both caaes. The roaring of the Coeeguina was 
heiti al Kitigstoa, Sftta SalvBdor, Balixa, BaataMarthft, an4 SaUla 
fl&dft^SogoiSjtfasttAreat* distattceof 200Gennann)ilaL , UBi<»i, 
a seiqiort on the west eawt of^ CondiagDa, was in uttfr darkness 
4uring the space of forty-three hours. When lights began to glim- 
mer again, and read«e objects visible, it was found that the sea-coast 
had advanced 800 feet, hy means of the mass of falling ashes. In 
hkainaiUiGr, Uia v^oano of Heme Caron belongs tn a chain of nag^ 
n^ceot TokADic infiuencM, the last link of which it form*. In the 
midst of sorthqu^ai, and of smoke aad 6am« which lasted ifom 
JtuMtillJulj-intheyear 1811, the Islaad of Sabrina was upfaearad 
ont of the sea in th» tnigfabouiiiood of St Miguel, one of the Axoi:es, 
■ud Mae to the height of 300 feet above it, the depth of the eea in 
tiiai place being IfiO feet, aad the circumference of the neivlf-forsiad 
island about an Ei^liah raiis. Tfa«n the Lesser Aiitillai were shakan 
by eatihquakEe, and rent the Tslkjs of the Mississippi, Arkansas, 
and Ohio. But the elaatic force found no outlet there ; it toii^ht,^ 
on the a«<(h of Calumhia^ Tbe 26tb of Maroh dawned lan estr»- 
(udinarily hot day in CanwcsB ; the air was sereae, and tba skiw 
eloudlees. It was Palm Buodayt A regiment of troopa of tpbe, liiie 
stood under arais io the fiantacks of £i Qoartel del Saa Carlos readf 
to tako part in the procession, and the poo^e wet's Btceaviing, to- 
wards the ehurchee, when Hiddeiil)' loud Eubtemwean thunder wai 
^eard, followed by an earthquake so violent, that the. Church a£ 
AltaGran*, w^h U ahova 150 <!r4mMui feet high, >and ^ sup- 
ported by buttresses fifteen Creriuan feet in thickness, becatnct a maw 
of ruins six German feet in height. In the evening, the. nioon, 
which waa abnoGt at the full, shone with mild splendour in a cloud- 
leas b^aTen, and cast its rays on the ruins of the. piincipal towf) 
under which 10,000 oi the inhabitants were buried. But neither 
herO' did the yoloanic force sDCceed in obtaining an outlet. At Wtr 
on the 27th of April, it gained the mastery, by forcing open ti^e 
oratai* of Mom* C^rou, which had boon closed for a whole century, 
and, as far as Rio Apura, that is to say, at a distance as gi^eat as from 
Yesuvios to Faris^ the thundering' hyuti of jubilee, eatnned by the 
UbBrated'-prieMwr, was board to resound. 

' The ipaDO between two mtridians ie an isoeeeles triai:^le, which 
hM its- bus Uae rSsthig on tlie equator and its points on the pole. 
The ni«89 of mc whl«h asosods from the heated base «annDt^ flow as 
£Hria9 ttte points in the flrernatreirEflg space ; it mijEt descend befoire 
reaching them. We Gnd the upper current in the > tropical iri^giifns, 
wee Id isnmer, alreadymiifc down at the Peak of Teneriffe j in the 
flMghbrnnheod 4f thei Ae«i«a, Jt has tirmiy reat^d tl^. gf^gnd. 
Europe tiee in this npper trade wind. 

As, bowevcT, the region of oalwa, uid-the whole phenomena (^ 
^ trndtf^iisii fi>Uow. the oouiw of th« sun, so alto do th9 -plaoes^ 
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^UT'whemhe apper <can<nit il«SBarimi'"l^diM«J»^the nfeighbMd^ 

ihMHn pf tlia trade wiiuk'; fbab, awitbti othetf'httid,' i&af'.&f&drii 
tins Bntiroty free from' tfa«m.''^haMt^4ib«a-ihftW»'ftteJtt»^:itod^b 
wet sws[»^''bi>t, with tiiis' oKavtklidHiereBcci^' tbU' ttre' k^' Atllt' 
tlidre ■hentbe -sunisHt iU UkteKiiieA'tttalAoHi "TheMi'S^tfa-frMtit 
eri^'ivinds faiwgliig'ilie -nn In tbeiF^eMin^' ebmeilWt'r'dO'Ml' )tlitr 
mountMU from ithd h^lut' ngioH cf 'tWiMinoBpfier«/''^^r"m0 
tii^a clB&d^inthe doudk triiieh begin at: tfab ctiiinM)iMetti«iit' <^ 
Ootofaier to conceal tho poititand' thft Ptttk ef Twib)^^;' «bini>t^/ 
tkeeeadliivepand lovci', tall-ot'laM theyl^ thein&elTM dowi oM HlMT 
cneb'iitf.tbe:i>uiubtaiH^' aniivreveal {^liaiebms hf-'fov^iil'-'Aaitii^f 
Eeriapsa tteek, sometiniea mue, passes beford^tliay-nacb'tii'^ sUii^ 
ceut, TiheFfi (ihco' remain I raging' &(■ imn4h», dtfHM^lvitieh'Jtirife'ttti' 
Pskk is oovHted ivitit soow. in Algisrs,' tbe connntniielitinit'^'ttKr 
mnX' BEBsdn'iit earUsr ; ' and ,' on ' acHH>D» of 4h« ' olacC 4MJirig4>l»-a «UV 
of the tiTMfcof the' ti«de-«ind«,Mit iMte lanwet-^ Iw't^ 'tibueh (^ 
Itstj-,rtha niiiT' lensonehnnk^ into tlie^Mnpate oRftirlfohflh-^-^ati ^tf- 
41pA^'it>entk«lf"diB4ppe»pt;in0r'dii we '^^etwet4t<lht«r^-triU>«' 
it)-tiains'Aei«rk>de jKJaii tUnMgh-, oiiX mo3He'ATi^iit-tAtAtnit.-"!hM 
in.It^rt ials<H<thelcoDKn>n6eBleut'o£ dMlnuhj* ««W(»tt,!«t9'W^>M'^&r 
eodiofit^U'MDwkedby stnrnis, wid theiqifenlnl^ •If'WMafirhil^It'ttRi^ 
i^-grmtestiimsjjring.anddntann; <UH-04i«n"tl|e'->'C«ii»«*)r,'tJi6<l<tu[ 
tdnaeB'>«G>apiin2'«ML'aBtanmi meetiin the'ih«igitft>fitMMMi«af:'''^'Ow' 
raidif aeaaeOii thea^^*, todss rplaoej UftfortB«&iM7"just iftidie-^Mr 
\4ttti;wl9 Twash-ta.sisitioiii [wt^ering ^iMebin "Sb^ J(lbaV'^8j|'^i^'«UV> 
fftte; accoiidinglta'thl.aldiK^iiigV" -I'lii" J^--'<nr.ii ,]^'!]\\}:\\ ,t*-.j- -.fi 



AniJ in Sngland, 



"'■ Jfitrttinstm the'Aiy ofSt'jphn, i " 



■ - - ■ '■ "■■■ ■ P-"W««-(Jl.... 

"VEqU:! jA<ib>l^l»n<i W«.inlMtl]t^e«lMilhMfeBkfQlitltrati^tmtr«MUll<tT— 
tI\4'ltol^•>ftl>atuI!•I|«V dtBidldf])d»emeili'l)}it^stitl it iB>lKw44oi4e«K-"i 
ycjb;WiW^il»eip«^od,'tliilr6n^ilO:-tnla'«iAbMi4imB|dsn|«iD«jli H'JiI'''' 
Asllght^qjud«ntii>Dv<>tri7i a£Miis ibattenMlH fduiii-'thMilllw'de^') 
sogiH^D^itliajtif^jOiveeittii ffiutmttilake'-phiief'en^hnjMiwdBiof ^w-' 
outMiUffi^iSfl the Uad»Mindxiati«i6ibnd'itihaKaM0itiB«e;ifciMeitlie 411^0 
tr^|ti>W(^i^^f.lmit^bo:oompdasatML<}p;i);i^»d«r[«£]tWtii«i^^ 

upff^^iCltf^gntiibdn titte«»'that(*hti VHiiilSaAnnxiaiTlMit tQataM^J^a 
T^s ,4tt;tc^riref^Mftb;fiawj9ibi<»iudil>lUiet'Ji««bB^nridiml^pflaH«<< 
Bide^hy.^de jn-the'tieD^r^i*- nim,!a«dlft^'tfaeji'adnHirinbr'etaittt«'^ 
thfkir gei^Aif^ ^imtimi thftchaa^MiHtib tektom-af <Hin tMndket^di^'-^ 
peqd-A^ thi^AltQitoato dlwWonienkof th^'polar^mdiediiatdl^vu^' - 



connActmnwidt^'thii^Giimittt't^ Berlin. SIT 

rf^tiViSfi^itrMRWS'.c^oiii^trmbibh'invmgabtQdi by lh«iilK<{aalr 

^frrf^^^ltl)li«lAVWtib«r?!ri»i(^'jiS: liiost K^alriuitiailtiitof -dQrititiinatei] 

iq(Wtfilmi^l«UHU'witb^^AfiilKnin»r.tk« JaiiaaiHittDris Uigh >dBd itbit 

^triftwnbt^fvWi triMft tJiAi^t^bibisiibtmreitao.- : IimnEtr^Boweratv' 
^a^thttb'Hit^iolWKfljHte 'froM<iioi«h tai^oiitbilDriiviit »mva\"Hat 

i^^hdlwr ^:iU(npl9v NtB 4»t'M'dua nonth fpoiw i Bfolaa <to.' ViMUW' 

qiM^,fjV34irtli^igrtierg;^ .fiN^X if.:i<iMC<oiit tjjmn.EigM ;jibd ktinUot' 
e^jl^. U.'VOi-wmsKiQriit iiascttii^ out due Bortlc&oiii .St >Feterqte^ J 
'£}t¥Bct(«jqetiai)r:jwfatidb'b&»''tM«i)' atati^nBiy bet ween i*eteEabaTg .aaii'i 
y,)qnp^jjlin^jia,thia),seta1i; m^tUtL'totttords 'tte mubh wljjnaiiHe-^llidl 
WMg'Miy^WRfttOi^tam.tj'dagrseaXroni.haith thtkingh-iNfiiito'eank ' 
J^, qsi t^;:0«iMry^^«tr J|u:b«en.d»t:in «wtiit)n"l»H4K^I»tte odrth'- 
^ iMs.'SeniiHtti^lMi) 'iflstto, -it- wtU: aInin8i.-fib.ViMina:aH aiSgWlI 

'^^W..'M^i,j|)]bft<^»«««( feom Dkni»t'_Mid>hn%^ almbst aW.^if.ritaii 
<«^lAjiH4'Nb9«n,ffttiMWif»ftl«*h towBrda'Afeiaau'-'Eoarf -dNnittdllofli 
aiptc^ttMnfw^MU^It QM'fljfrpiHiUibiaortht'bEUD^bi'iiiiireieKeMrr^thsa 

otJK^sUxlle^KJC^^ -.^ ^hsti^ indjtft It)] uk/dtb: -aiaortii -vast, tn at -wrdv ; 1 1^^ 
iDoiBtest, lightest, warmeet wind, noti»Hith^bit[bDDttgivitsti.''"..i , ■•3>'^- 

The mutual sti'ugglo of t)ietwo oppoEing currente t^ecess&riiy pro- 
duces a revolution ^ fjnder t'i^e <>|rt:umstftDC«^',a 'squ^ wind would bo 
followed by ft west wind, then by a north, then east, and fastjj soijth, 
again. -.'i^^''- ^i- •''; ■■ 

Tbaw and continued 'rtin'aopoMpMiy'ihe'ttrtHlIifS'H ilil'renta, — ^tbe 
moat cloudless W^sUi^t' ^btl 's^et'e''^t'c^d'c^6ii'b"lv!t'Ii' iiie east wind, 

rq«A^j»io]Bta£itE«,.iiId)'aei[t9bbei?4lnd'.'tb&tb(«i*tnrlna':df'iO!^ 
when thbdili^x6iKed««diiatosJ[fiie<ba«eytli4'r^fot«,'ia<9in^8trbedutti''' 
ful.tTMl^UAlnbsil^ Mhen:'itiiibeeoia» Btttia»gtyiwai«jiWe.'t{$Jl-^o&r 
bvk WiBbidn («fleEieuBa»i>r-)>"' j:Biitiiil>u tiDC''SO>tegitUl'in"^^^tM^-' 
oftt»^limMD9iaiiffiiAiBfflil(ic^wlisra>il<ialnBnied>4be'iifdlttn:«Sl)lliHEi(i;io 
be<mnftjtlM(j[idiaiK4heR<^a<tol)^rdiqnt*Dtf'^r»i>dsj--ii^en^'«e^^;f'-' 
BD^i^e^GteiA S{>kA andh tM0ni)t)ietreiiDtbin>f 'iiin'-^KI^veiltlMf)'^^'-'; 
thNj;0»AtEM^era>^ftwouttt dfi^qitbMi 'pM«ailtng^sDMH"m«tlemJ3iAl'^'' 
e^^tcne* IbabEeryiiutartiitiijg fotl>iJol^iweathm'iw{tiblfi^M-l>t''<tt)@!'^ 
namA<^j^onbiwffiBiiaiuU^<j { ;rhb>floii& eiirr«htiScim<-«tdWl9^t^ 
it%'Mat^w4ilfiriing<bedj atodthfevefiH^'in; tiiS'Petenbu^ 0^ilein^.'Ui4 '^ 
col4hia'<ldbs>dyi^BpakeU' a6jM havk^ set in befM>»''Aei H'Ei- Aitid"' 
fuuiibrtogbti'.jititDiBSj . TbdtBMth cmrra&tv'on' tfto'etlwi-' tiAddi 
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is Btaimy , And roan ae in an •mptf rtnat. Tha Bnrlin H wwgpa p—i 
have far that reagoii no infiuente on the cagon aa to whw th4 
Neia will riae, for the tbaw-wiad estrnuB tb« pojrts. Oh acamnt of 
the impebiMsitj with which tha soatli wind pMsaeB iorwaid inta 
high» UtitudM, it loMi, bj «)nBtai)tIX'>«iw«ed praeipitationt soma 
q£ ita moiature, eapeoiallj on the sontheni dedivities of moifntaiiis. 
Besides this procipitatiwi Ihare is another of an entirely diflemit kind, 
which takes place wheo two opposing onprentB meet, in Ital^ Htm 
rule is,-T- 



AnJ iu the south of France they say, — 

" Qujuid le aoleU aotjolnt sii T«at 

This predpitatioB happens in two oaaaa ; tha one wheii the warm 
current haa forced itself through tha cold one, and wsa vena. Tba 
most freijuenb stonps, driuling showen, and Baging wMw-storaw, 
oonis witli a west wind. But this kind, of weathec laatet m they «ay« 
only a ^ui IcBig, It oaola the air, and a oloudlaw suceecds to an 
overcast sky t- it is the traasitioD irom bad waathar to. goad. Th« 
tpaniition in this ease takeaplaee quickly, bscauss Ike beanec cold 
wind foKffi itself easily into the place occupied by the warm wind. 
And on account «f ihe cold wind being hearter than the- warn wiad 
which pteaeded it, the baromrtet rises during this kind of weather, 
and then we say-^^lie haremeteris on the rise,-T<-it will be &ne wea> 
thar. Xhus, t«0| if the cold wind for«ei itMlf in bekow, as it does 
iota a wacm room when the doors are open, it blows Won it the 
cjquds which it forns in its prt^rees, and whieb daiktH the air •« 
it adraooea through the sky. Now, in p«op«rtim as this eold 
lower cuiTsnt-of wind is more or less directly opposed to tbo warn) 
currant, which until then had prevailedt there takes plaoe belveeu 
then) in snniiner, the peculiar stlUnefls which 'we terra c^preaBirs 
air< The axpcessioii, "the stona cornea up- against the wind," finda 
\t» expianatioB in. the prorerb itself. Juat in proportton, then, at 
the vindi gains in strength, the stonn mere ^uktkly fetoM t tbeoeo 
the £u(klen. obsauratioa of tha sky whloh takes ^aosr without any 
prarioua : warning. Tbe rain, on the other haad, wUch the south 
wind occauona, whan it drires away tha noitii wind, dfaws near 
with ajonth-east and south wiiui. It first Mia ea the hiltBi and 
tlien descends below, causing the barometer to faU, baoaowaitha ffiod 
which follows it is lighter ; it is the transition from fine weather to 
cloudy. " The barometer is falling, it will be had weather," we 
say, — the north-east wind baSj^oaa raund t» awtth-east ; it will so<m 
be south-west. At what point in the seats the barometer stands, 
signifies Kttle, the principal thing is, if it be on the rise or the f^L 
SmiTl! ft'^F spvers cold, pasiLBg into thaw, storms n^Uk <mut wiA) 
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the east irind, and whieh, henvy though tiaj be, do not eooltlte aii*) 
belong to this daas. Bain with n wmt wind consequently becomed 
enow in winter, bhow with sn east wind beoomei niin, snow with a 
west wind And a barometer on the rise, sfaeira an incraaee otciAil 
•now with an east wind and a ^ling baromoter, shews a dimirratiotl 
of eold. The proverb "fresh snow, more oold," has its origiH 
kenee, &r it snows mare freqaenUj with a west than with an east 
irini. £s^des this, there are falta of sncrw, at least of thick flakes 
of snow, when the cold is not Tory Eovere ; this takes place when the 
cold northern current, having gained the predominance, drives away 
the southern current, and then no cause for precipitation any longer 
exists. The usual course of winter phenomena is as follows : — 

The south wind has prevailed for a long time with the barometer 
low ; the sky is overcast ; the air warm, with a fine drizzling rain. 
Then the wind veers round to the west ; dark masses of clouds rise 
on ^a W«etem horizon, and a ootd wind immediately begins to 
blow from them towards us, accompanied by thick falls of Hnow, 
Ihls irfienomenon repeats itself generaUy pretty frequently, during 
which thwe «hiH streaks of cloud may be seen through th* thicK 
masi^s floatii^ much higher intbe atmosphere from the sonth-weit 
to the iterth-east. With every fresh Mast of wind, thebatwneter' 
liseB anddenly, the SDOwfreeses nnder our feet, the nnderlyihg frtMiU 
of ciouds retreat continually, at least they are fern np into strlpit 
and tlMB disappeBr, when the weather wnes prmt dne north. The 
fky beeontes cloudless, the ilgfat is at sn end ; its results shew them- 
Bel«B in bright slides on the ground ; the air is wonderfully- trans- 
pnent, and i* is only by the smohe Which floats upwards from thtl 
(jtimneys that! the sky is mOmentaptly cloodbd ; the coh) no^ become^ 
»tei)se, efrofj on& haatend his steps oier the ettlckling artdw ; the 
north wind has tmqoered^ perhaps for weeks tdgmber th^ VttneS 
point uM^atigingly towHrdB the north-east. But at laM comes the 
sooth wfnd'On the scene, ahd, bManee sf its l^htnees, it flows abdv^ 
the north wind, and a^tpearsin the clear bine heavens as fine streaks 
of eloud, Sflch as.w^ appwpriatdy term Wind batrniB (wind treo^). 
The barometer remarks the g«ltle southlandet and falls, aHlfough 
liMweatfaer ranesbav« net sis j'etpeii^Ted its presence, and'steadily 
point as iMffow to the north-east. ■ Bnt with sfiQ hiceeased pers*" 
veraoce 4des tin eoutfr wind prsss down on the east wind; the itrt^S 
of dood become denser, a«d appear as a milk-white ticrveriiig, &ti3 
a great balo Toand tire moon shews itsdf as a sOTe sigd oF bad 
weatfa«r aoowdlng to thft lirtes r-'-j- 

" The hollow winds bejjia to blow, 

The clouds loo^ biacfc, (he glass is low ;' 
--■'■''■'■ fcssi'BightHie'BOil went piile(e*«), ■ ' ' 

IfhB moan ia haln bid her bea^ 

'Twill IQEcIy T)UD." 

J.t begins nest to sdow with a sontb-eaat wind, the haromeUr sinki 
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tnoife ^\i mate, the wiad bfcomeB Baotb.it rki^e, it a. now s<>uttri 
west, Aim bur short winter h>^'p^sed bj_ In ori)^ to.be,fo!law;ed bfj 
a'hke set or phenomena. Farther toy^rds the q<H;(h, $no\r. does Qoli 
become imn with, a south wind. ;The^ the' snofr ,of the .(Wliol^ 
winter doe^ not ih&w, but forms, large mae^ j (ha sledg&.paths, toO|, 
are never bivl^en up by thaw ; qi'erj vehicle is changed into a ^ledge^ 
arid the frozen ri»er becon^es a'highway.. In th^se countries, therei 
is a decided jump -into winter weathei*, a jump whi(h ^igtingu^bes .a 
Konigsbfrg from a Berlin winter. If the south wind presses .on 
with storm; quiqVness, tlien eleet falls, that is to say, drops <^ raiq 
whiuh hare been frozen in their desceirt. fl^ summ^tB of tb4 
mountains, in such a caee, are seen to thaw, whilst it is still bitterly, 
cold in the Talleye below. '' The Fohn (south wind) drives the cold , 
into the . valley," the Tyrolcse say. If, on the contrary, the warni 
aiid colA currents meet together, then the mixture of fyarm and cold 
air only takes place on the hniits of contact of both currents. Thick 
mbts in this instance are farmed with the l»avaiiietier hi;;h, because 
the northern current dams it.selF up as it were against the warm 
op]U>siiigi.^uth,icurren.t. The.two winds drive.pne.Apcth^nih^'''**"^ ' 
ai^, .forwards... "They ai:e fi;^tii>g, together,", the sailors. ,»ay, and . 
thus we often pass from the limits of (ontact Iv^If ,ag^inil>to tbq 
cold current, that is to gay, the thick mist often disappeai's suddenly, 
and is again as quickly back again. 

The most superficial observation shews that the weather 1b less 
Tapit^le^eiit' winter than i& somniett,i ' JniiiiBlw iagtirig clfB^Kaa 
alternatoB with lasting brightness; whereas in summer entirely 
pverflaatMidiolQudle»»day».ara'vetty rare. .The redsoa >o£th» isA 
double one, .If) I' travel in winter,- fDom £er^n ta UoM^vi I find : 
ai|kark£<lidiJTerBnoe<tnitbe temperatUiei^jni July, on'^ihe ceutrarrr, it 
is«lnit3trfcqually^iTQr4n<in both pUiflt,. ' Fop tiie wind^wfa^ do oM 
come -fifwt anyigr«3it.disUnic« hwe.their'ptculiaFitJks, ltd' that fiutm - 
whatever ,pffinM:>afi'theliCQmpBeS'they'tiin7 ibhMvtlieyi. bdng with 
them^if ofAijiiaL w,irnith> it ifimet till tka winds arftudtmBt. that 
the; jinddgnoe «if (hejSoilfinst t^$/«tt titiiattnesphoiie luiTaU ills sigiti- 
ficHioe,ialninfiilciiae'wi:a>'h,.wh&n'it wss«6tii'dyieaiKerodhyisn(»*'<had 
wholl^^ ditjapfteunid. : The-'Hieiiatiire whiuh, -Fmngixiim cDohHeoda- . 
andt^<ia«bK'flJis Ctrndeniedlinteitt'oloud^ Is ^entirdiiyidisaipited by a- 
vagx» imvStu>»[a£}\»a4-' ilciiiilv . t^asp -luanifelidi niasmaiof olouds 
whi?h,lmstngl«'Mppr«t9iisiasae4t .KiUt-ia^lEweliibaaQ'iafidda&aling 
he(qie^mi4.,fl«at< e^^v ihe blual heaTtus, ;«)d impw-ijeDtjbaver' ■. 
varyinglbiBftntptta «< landicapa wht«>i»>9teii]pjDted.ifr{!m;a;lhBight. 
Uow delighted are we when, after having. been long deprived of this 
beautiful sight, we see t»)ce ,n]fti;e.int spi'ipg thef^ glowing cupolas 
towering up like mountains from the horizon, for they are a,sure sign 
that'wintef'Js'eanle'at la!rt.''"Iil '^ilrtit^, the eloniK are in' general ' 
nothing more than an imnge of the ground projected On the sky, 
^nd in proportion as the landscape is diT^rsificdby meadovs, tw^, ,' 



comiection ivitii the CwnOte ofJierUn. 

If^nH'T '"'■■■■ " 

ifib^V - , . , ,i . .,.,.-.--,-..,- 

tte<^4 'ey6'"'if"-tTie'"Iilgiab iriwe's i!n'''the';Bkj itiii/coursa oTV nver . 
ift'^TOSn'trW/where frWlho'aljseiice of civilisation h^^ 
KiVa'bfeeri'ii'woij! tb modify- 'tlie "natural' diversity of tlie jgroiinaf, . 
S^jfl! IS eleiir'^at as b rlink' vegetation ^enerajjcs i-aLn'wiiicfi again ', 
M' its" turn iioiJi-islies the soi], so an injudicious' destructioif of wirails' 
ofti^if des'tfoya itrevocably tlie fertility of the' soil.' ' 'fl'erSthe jprioifs 
or'tlie d^y'n'ave'eaclk tlieir sigiiificance. As soon as tne sun rlses^ 
tKd'nioniing clouds ascend like pillars of snioko out of ih& Talleys,'. 
b6t soon disappear in the increasing temperature. ' Towards iioori, . 
thcy'agairi Appuar in £lio sty lildo a. tliin veil, or sometimes tl)ey re-\ 
seiiibji^ kixkn of slieep acciji-diiig to the English sajing,^ ...... , ■ 



Ia''tW BodtH'.li^'Eurtp.(:^-■6h■f}^e eohfery.'tbeftlotia^^hicfrlWri^ ' 
wfnff to tta'tiW^be-form'iif Slietpi and-il fs'frBra this citcitihifetiincQ', ' 
theFdllOHring-prWi^ t4frosit^l)i1gin; '" ■'■■ ' '' ' " ' '" " '^'^■' 

Brebis qui paraissenf. ^qJouI) . ■■ i- ,' -s; v'--. ■■•: -t If-.': 
ABBBK&iglioLVitigilsni Aimtus the. ^'iTslkro<lBi]Ee'':ars vsigit'Df - 

jBut -toirHOurn t» null bubjectu i If the «sOHMit^'cui<tei^>af rntrn' 
pibtotbd'ogwnU hiteiiil 'duiumWh]) hrgb^niounUiil «tills, W vlsw '' 
froias.vativf idiwhicJ^iad.alpiji»i|aksJ|.8ilbMedtaliea'U'()tteil'&^^ '< 
foiirte«fa dajiita^«tiwK.kstockn takca'pluselabnooflt' a^oujtha'LiigA --' 
Mtm^m:(bid<Ch^.Iijikalbf>t^nio|ibacailiEe 4ik<i oold ei^r^ne seiEGb^Ai":' 
tIia;vmr^:Bi# a:(')tboMi<Mie{it<iityL''iUs^A<»ve''thei'nMufltal()^. 'i'''E1iei" 
likB.{lb3Baineti».«hRkacteritU tlienui)^ ddason fn< the lUi^ian bf Wmt.' l> 
Thu»j;a!t^wiiated-peili9d'iofiidii;i*;'(;kJstomi.ir«gullii4y tbagiribniH''! 
tbiaei cb«Bt«,il^iao'Jthat'!the'BrBBiJik]>ild(i4a» do"iu)ti-'liia' tiltoEO'iin'-il 
B«ai»/MiDiitoiitl(eiii-J'riendsjitb;t(ra'aiiA«olFeo,!biit •eq««Bfiehs'pit»i.-." 
BUD) «f tli«i^iesri)p^y^ '<' 'befojieoi-'sd'teMliO'itDiiiii.'^ -iXati^'t'ttnuMi 
ing,' ibbcclDtiaxy ^oMBfebik86.plncG, «lw ^tadubUjl cWraiff lait^loaev " 
its^isII^i^pow«vilhhe-«tblldsI>ail•k4awIV'Oin'thel«lMntfain):8md.dv»i'' 
agftiii disaipated'Mii die tucm^r/''''rhia 'dewing (rpiS:nk,-llOwld|r^lij'>'l 
a giglf;idina>ting-ifinl»>Miqthth;iac»rdiTi^')vithsiJ!^«iKh'{)M*stl%l'::'n 
, .' , 'fTerapBquLTuitljeaulanuit- ■ ■ i ■ 

2,,k-qij-j Si.lW.Jn f»^iA44'ii*'fe'JbUt"lu''t'-*' ■■''■'^ '"' •':'-''' ''■'"'■■"; 

'r''Pir^BR<it»<!lp.p?- *?,dis5tB?tiop,/?f ,,th!plcloiidi»;at,.tlw,Ji»tting .pf ,*%,!: 
8un, ggl^Venq,,^-vKaakajfii«Ut.evQn tW most soli^y Mpnery, %\\» . 
*''^I^J"!%tl¥^B'^f!"!^^^*'^!•^^^T'■&'^ ■^ ^^^^^H )lqftited.fl^ios(i . 
the clear sky. And if tJio moon iliould chonco to fchice in the i ^ 
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cloudless li«avens, the scene becomes so beautiful that it drives &U 
thoughts of meteorology out of one's head. 

The differeiice in the configuration of s countiy has also a mo- 
difying effect on all the phenomena connected with this ascending 
current of air. Under this class of phenomena may be chiefly 
reckoned the rain precipitation which tak^ place mora regulai'ly 
at certain times of the day tban at ojihers. Thus, for one ttiunder 
or hail storm which takes place at four o'clock in the morning, 
isixty-seven cou:e an at two o'clock in the afternoon. Great and 
magniJiceDt as these phenomena appear, they are still only local, and, 
ibereibre, the per-centage of the Hail Insurance Company varies 
for different provinces. A hail-storra is seldom more than half a 
mile in biieadth — a small, desolating strip. Snow falls in winter, sfeet 

. in spring, hail in summer. The wartnth of the atmosphere decreases 
now, howeTer, from below upwards. Thia is why snow in the 
higher regions takes the form of sleet whilst falling, to which, when it 
has descended into the warmer and lower strata, a transparent crust 
of IM is added. -Wliilat pieces of nearly a pound weight are filing, 
,. a.Jat,ent) wfi^irljri^i^, which apparency pomes, in an ijblique direction 
an^ cqi)t^())i@| fv^rqi.for sofpe tjmcy mingle^ the moist loirer air and 
the C0I4 upper air together- „ . ,. 

In Eei-lin, even, we have tolerably setere Ii^il-Storms now and then. 
Our j^e^ther ip, hpwevar, belter in this respect tfian it has the cha- 
ractci; of tfeing. Why, thi'n, has it gained u^ch an itrnaine ? 
■ A.di«tinguishe4 foieignerivisited Berlin in the year 1767, and was 

. inviteil bjf Frederick the Great to San Souci. " Uf what do they talk 
. ia 6^]^?': aske^ the King. ," That your Majesty is arming, and 
that there will be war," was the reply. In order, therefore, to givo 
A difG^^ftt tui^n tQ the. cojnrersatton of the metropolis, the King com- 
manded a report |« be drawn up of .^ severe h^il-storm at Potsdam, 
whic^ was to. he copied into the Berlin newspapers, with directions to 

- take no refutation. . The reporter laid on his coloQrs pretty thick. 
Masses of ice of the size of a pumpkin Imd fallen^ all the windows 
hadbei^if ahaUere<|; a,bvewerhad had his aj-m broken; and one qf two 
ttsen yoked to a waggon, had been killed. On the wrival of the Ber- 
. lin newspapers at Potsdam — >-where there hadbeen most beautiful wea- 
ther, duri^ag the whole time — astonishment and roxatiqn laid hold of 
every body's mln^ ; the neighbourhood rose as oho man. seized pen 
(H. hnD4, and protested ^lemn.ly to the contrary of What had been 

I atat«d. ^ove^ ^d tl>o posts in Berlin received so many letters ; each 
^ th^ asserting tlKit everj' thing ,w4s going On as 'iisual in Potsdam, 

. thft nothing extraordinarv had taken place^ no wimfows. had been 

, . si)attqre4,,iio,Qn.e's»rin,hrot»en,^no Imng^eing killed. ;^ut none of 
r f,^^ ile^er^. w6f;o ipubliRh'fd ^ ihe news 'vit^ oapied fnf 6 iU tjie papers, 

. , and tho Kii^6 design lind perfect 'success. " Kv'e'ryifrTieie' flie hail- 
, storm, «nd nothing but the hail-storm, formed the subject of" conver- 
sation.' .As the report was never contradicted, it Was transcribed 'into 
all tho scientific conipendinnis of the day ; for at that time people 
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were »till ppssessed by the extraordinary idea that erei^thinp; con- 
tained ih a newspaper iiiust be true. - ' > 
We must not, however, over-estimate the influence ofthe con'ffgA- 
ration of the ground and of the soil. They inay, indeed, foretdl or 
decide the course of a storm, hut they cannot retai-d contiriued' rain. 
For even in summer the currents of air are the peculiar precursors, 
only ill very different forms at different seasons of the year; forms 
however which are all reUted to each other. If the 8oirfh witid' in 
winter rushes Very suddenly, and with great force, towards the north, 
It 'often announces itself by a magniQcent storm, as it did in Decem- 
ber 1839, who|i the sky seemed to be rent open by the lightning, and 
crackling peals oFthundei" resounded every moment. ' Unosaal watnifh 
is Gshered in' with stoiins'lile these. Latef on, thd soilth'W'rnd'iii)- 
pears in the form of the gentle messenger of spring, beneath' W-liOse 
MCift breath Mature awakes from her heavy sleep, as ont'of 'k'lting 
fli-eam, and wakes us' with her. The stHfebet*i-een tW t#D CurtfeHts 
ttien hecomes animated, for winter disputei every Inch bl' the'^ouny. 
The cold days " die gestrehgen'Herren;" those' hartl'ttJast^rs'lvlio 
blew the" orangery at St Louis are sent ik it^ last despaflfeg (fflforCs. 
In summer, ffie soiltK'wi'nd oReA bW^s'euiidetily &i"if\it k''i^'*dry 
oven; ani'^'roars furiously liraiihd."!' reriierali^r ItHfe 'tifeSIWiHttVi^Png 
of this wind during last eummer, when'lt tbte'off thfe-'liiiit W«if 'ftWi 
the Aiihali' yo'wec' and hy the' mariner \ti wHicTi' the'tfeys 1*^^01 looted 
up in the Thier 'Cartel), it ' clearly sTieA-ea' itfi'bt«yri4'"f^*"'^'*'^e- 
neath wligse Vagi rig, Germany's most Konditi<Sii'free;-'"'Phfe'Be'<^i(8''of 
Liith'er,*'' Was' toi-p" up arid destroyed.' "I"IRi,'ii(Ji;'kntfi*'"*i4b4 the 
cradle of this stori^iifas'^'situatEd/bue tiie 'ii^liaj)i?ri d^i Wfflat 
it canieover the Alpsi so that, at al* e4ni^,' Jt'#as noD'a' G^rtt^ 
wind wfiich was guilty o^ such c'riiriea.' " • "-' -i "i" "i '.li Ji^iii 
■ We can, however'.'ofteri irMeeubh' storrns'^t btt^i'tb th^^'Wi^n. 
Thej;are"gen5rally parts'df the'ip'p^'t*Aa^''w4hdS'*WA,t'a^^iSHd- 
i'ng ioo'"earIyi oome AitocbriiacfWitli thS' iBw^t ■'cri'lr^^f^■S'n^"^fia- 
Bion tfiose,' fitful whirlwini^'of 'tie'Ti^pitJsi thf1tMii6lMib"af '-WKfch 
is felt evein'iii flie lemperate'zbiies'.'' '', '" ''\'' '"'' '"' '"', '" "'"''' j 



violence that masses of rock 61 60 ««£. wer^ hilirl^'bWdrd'it;" The 
beautiil'uLta'le|"o^' l^e 'f'^^ers riotll-int'E(rtiHyii(h&t,''^bi''ih^ (riiihor 
of the ^'BarieVn %regels,"'conbtnS'V5tMiliy«<rstf^^ 
" physical plepw 
monster from his'We? ' 'X s'torm'of'wind' frOrii' th'^'weilt'lWiia 
, islii,n|^;';^ndwhat'ys(ofrii'* ' OnlhoSd efAtf^Btl83T,-tlrtfhar- 

■ ■■'■■■■■' ^' -.'" ' ■ ""■ "':u .:: ^'" ::':'XZZ zy^. X!qoq}q 
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hmt-mtatei nt Porto Rico aimoimced to tbe.ciptaina^if ships' lying 
KtAodiifr, at ttbontAiur o'clock p^., tk&b die^ ituul pieptpe fer* 
■torm, tw the barometer wbe &lling ra^ly.' fiiit all praaaittotds vbre 
in rain. Of tlie 33 shipB lying »t>naohor nolione«otilil bfs&rediVam 
shtpwreuk, for so great msb Ute violenos of tfaeJ wind that iii 8t Bfuf^ 
thotoniew alone 260 Ituildings were throwa down, iTbo/daitiriittioii; 
«as still morefeai-fuLon the Islaod ofBt Thoniat, «riieiw£hs»>eaks' 
of 36 ships Etrowod the harbour; the iait-at tfaoeiltvMUieloEtbepoiV 
wag filiattered aa if by a battery, a4-pDunderK ware earned: away iy 
the H'ind ; a large well-built iiouw; wbh lorx up from its fbutadatiofist 
and set down upright iu tlia middle of the dtrbet, wiiilst] ^tbert wai'O 
turned right upside-down. That snii ling' tropical Ifeebvea pta^s alao 
ti-icks of its own, : - ■ ■ 

In so fai- as the hiii-tory of the world ntirrora itself in '^b eV^idBof 
the most insignificant places, so also tlio liiftoryiof the weather i^' 
contained in the metooro logical phenomena bf every BiAgle station 
of observation. The reports kept at these ptacos- fomi tho ihroniilea 
<^ a general history of the weather ; but aa We cannot ^graapaU'flie' 
threftds of the wot4d'& hietbry by the .«aht!i4ei'htien «f ^anyone itolatdil' 
et^nt, sO'W'd toniiot arrive M tlie ui^danCandiiig'Ofifttt'thd manlfoM' 
and closely connected pbenomena nf the at«ioB|^rEi by hraans of 
(Aiserfatienfi made at any One place. alons. Only ot9tt)f'<lHo^a4Ja- 
tbti and comparison of separate rsporls cktti b^ d»tepiiiin^<vbErt is 
settle^ and wlMt is Tari>ble,f(W"tfcB ei-V(^ wmie byUiBingid tbseneP 
oiKen nmke a pbehomenon appeap^ntgt)latieal,''wh&:bibyi taltingi tbs' 
total of «t»MVfltiOAs rotpe^ing' it T^Mild idt t'ttce 1ti9i>end6i'ed' olear.' 
If fi'oii^'tkeconeidtiiatiDn «f the-phenottieha'of •>or'it<latiw«'''wd have 
arrived at the ooncliltion that they reitrbsentCh^-canCimigdl^ rtnew^-' 
strife of'two opposing anri>entE, it fol^ws'lhat Irhat i&rcrtevlcd bytiM 
regular sifeceeeien of pbenoinena -in ohe i^aw iiiust be tef ealed'in a> ' 
clearer and niore' direct manner IT wa bring i]ndet>4)iJp'eDnsidcra>tion 
stmuItarieoUB' and' widely *ffusod obserTSlions-.ThB ■powtr^iffiedirec- i 
tkin, and the strife of the two cbrrentB 'will in BUch< aicaseiha clearly' 
r^resentfldi "■ If, hr esariip(f,-'W«'d«ii-4tOBEfllli thopawsS dhatfl;<v 
tM-istids of tho weather at any pirtieular- ti(ne, tfcSn trf J)rd4*«ding" in- 
th^ direction o/^h^se oui'ronts^lt'e ^ball fiiid eitbei' the'tnAiimum of' 
thfritiininiuni of ithe normal temjwJ^SErtJ; If, iintheoihtirBpyi-w*' 
proceed iri adirfeetioh'TOOi'e'OiflosSiBlii'igkt- aiigiesleo'thdiiibfPehts, ' 
then, feoniewhere ot* other- whert'th^y inleetaiiH irilwraeot 'each Mheiv 
we 'shall jSfass^Aum'the'wann iir-of'the|BqiltitM-JarifitO'(JieilJy atr'fif- 
tH4 Polar cui'renl, 'If ttle btilwftts-ftWt'fflie'-ftHOtbMYitihen'etifsopM-' 
poiiHoiiM theirdii-ection'ctomesiiAtoiplay.i'.' ■K«st',-'wd *hajl 'peroiirei i 
theitwh'itffthijDppOEriitgdil'i-dntS'flow'biiiiultatieousIy^i^k^aStl'Otti^iVL 
the asrto' peculiarities of %eattiw iw-'Eeali-isljIyevei'' eimffloft Wtii'fe'-^ 
wb'ole hemisphere;' that the' ekt^emi^a in nidai''attd--ih d*st»hf,i»«n"- 
tries are alwalya compensated for, anS the 'equiiibrioin ntaiwiiintd'j-'*- 
and that a mild European winter- is feade-np ■foi' bya'tfolfl' atMf'iti' 

Cockle 
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Amek-ie^Or Aeiai Thus Ui»same »nioutit of temperature is always 
^ssir?>ady:an^ IoceU. Inxtir^ is elsowheie atoned ibr by biting pOTertj. 

la tifais'iast paAknlitt averj great differenoe exitts between tha 
TolatiTe' teDi^nttnre of Europe ob. the ono side ttiul of America and. 
Asid oil theotiier, Thb tMinpfratiire of tha winter of 1821-22, and 
tiia Janiiat-y oni834; vma appirostly only so atrikingly high on nc- 
awmt 'of AmeriM and Alia; liaring tlicn lueh Berere wintcis. In 
Beaeoitet ia2d^thegneate9bp<'opai'tianBleold Was felt at Berlin. It 
was alsontry Tenini^ble at KasHu, but at Irkutsk the weatliei- was 
Dtild, and AmBriaswu Grouted with aa extraordinary degroe of 
wacnnth. ' The oelehrated wJotOr of 1791-95. which waa famed for 
the Gon<|ncst< of JEollamd, was mild in AmenRa, as welt aa that of 
1809 ; whilst in Europe, the strikingly mild winters of \1QZ'9^ and 
179&>9d fdH mtloh belowi the' mean tempopaturo in Amerioft; and 
the wdrm £uri]p(aiv winter of 1790'4l was compeoaated fbr by a 
cold one in .America. Egedebas remarked thesametJiing of Grecn- 
lanid; and the Danes barvobsotred that if the winter has been soTero 
in Dtiiiiiqrk. .the CrreeiUand wintct has boec mild, ati4 viee.verea. 
Tbeab remKi-lraiap^jt'taiCo^iHihagenaldOf'in^tenmection with Iceland', 
and to such toi <txttot.thM.tke<e)i^rUltion of goods from Denmark to. 
tbat-blaod i«, in ataie mea8Dk<e,i gqided'by it.; 

If the .limits of. thef two wirt-entafftU towards Europet- then the 
UGti3titeatl)er:slMwt'itei!l£>liieeei. whilst' tbe eitiiem«a lie -on boUi sides 
of it. 'Tht^r^n. Febr^ar^ l&SS, l^rvpo, «ttjoyed a meEut 'tenvp era- 
tone b^iflwn, diC eittrejiw roU of Ksisan: and Irluitalc, . and. tho ni ild 
wintdp 4f .'Anieiioail. On ttli^othei' hand, t^hen- the oppoun^ auT> 
rents! bsco*M .doe lOasCi and.dKe ftsst„i Ani»rioa, Eur9|>e, i«nd Aeia' 
belong;t0 thv fliune'fiy^n) of:t)'«8theri wjltilat tliQ. oppotitionl take 
pJabe initha direction of noHh v^^ coiitbi i;huE,_iaDf)vaDib«r:1803. 
tlie grfeat»t deg«eoof caldWas.fclb in oanttal EfJTop?, liut it wasalso- 
cold in Aein wid Anitirioa) wliilst *n Soaudiiu-viet tho toinpcrature had 
risen.;. C»n the ocntfiry, during tlie (uild:Mereh of 1.822, a deerease, 
of 'tentpemft^rc ttiok pl^we 'in the eouth, whilst it was rai^d in tbq 
nortladf Euroipe.:' I|i<thoooldiat]ttti»n«f;liK2d, the rijarm places lay 
on:the noctbifeat ofiEur^a;[ duving. the aepeno winter of 1799, in 
Greenland; anill dfuring fthfl iUhM w+ntecr of 1.824-33, first,oii the 
nwth sn4 tben tm ithe:»outli ofJEu^opei. . These o[ip^itionf^ cjiprac- 
terbii>g.l)]ft,tMrth.&)id<eo|ith-4r« Dl»>ioe(i!auonHd .by ^ i>9l t)i Mcfsoiitii 
cijrrdnt tiieatiiig each ^th^B. in tli0iPocetub«c,(>if,18O8, f()r,e;WJ"lJei 
c3ld(weittheff,^nM.rwle.dinJEif('tipaifroni'l'orineo,tu'PaJerflio,.i»ilwchdo-. 
cceftsed!toff«4d.? th6ll^yo6t,;JlUld|.lKas■W>fc PsperiprW-'d in At'enp"- " Ij> 
th* Jftnuptji;ijf 1.80,?<»fterj: mlid.tfajpcipiWrs ()iaingii(Flied,t}«;.; outh , 
or-i;*f:o58|vy'.hJibtvftljt»OQld.. thp.Bi<^iourp£wbi«]»,wa«ftppiire** 
stnteted tewfltviU t^-flo^ithi-iUj^fHrtli yit^A?, ,wH3 09 t^at:ac6ii«n^,swro 
Etmagl^ coiiCantcatol in th« nortli of Eui'opc, and w)ie 'ijiDreaiingly, 
feItiiR:llMdi)'Qcl«)o of Bej-lirij Dantzic, Slockholni, and Toi-neo, The 
inefeaae c^ warmth was now fell in a westerly direction, and_becaroo 
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renurksbls, firat ia Scotland, and ihcn ui America. In^Februar^, 
the wai'Dith ^Avuuxi, Uoai tlie south up to Berlin, and as far as 
Dautzic, and the cold waa moderate in Sweden. In March it tobk 
gronnd agnin towards the sooth, theo Dantzic and Berlm were brouglit 
onna more under its dominion. At last it prevailed ng^in in April 
OTw tliB whoi« of Soythem Europe, but was not proper tioj^ablj felt in 
America. If noitherly currents are, however, the principal cause of 
the lowering of the temperature in the winter, still the place wbere 
the greatest relative cold prevails, especially in the spring, is not 
dependent on that cause alone. Ihe pressure of a southerly current 
through a northern one is, as a rule, aasociated with aheary fall of . 
enow, which takes place in the higher mountains also, during tho 
prevalence of the southern current. Then the masses of snow which 
have been heaped up on the heights during the winter form a centre 
of refrigeration when the spring has already commenced in the plains 
below, and occasion frequent returns of cold. The coid air then dis- 
charges itself in the form of cataracts and waterfalls, which pour down 
tba Btdev of the Alps. One may easily trace .this, cold, in Berlin, 
wliera it arrives, for. example, with a south wind. Those , who dwell 
in (ha placK where this cold rea£he,9 its inaximutn, form an exagge- 
rated idea of the extremes if they do not take into coiisideration the 
diffusionof warnith in other places. Thue,,in the Berlin papers the 
winter of 1823-24 was mentioned with. great emphasis as a hitherto 
ui^eard-of: occurrence. It was oertainly .severe, but it was felt 
ooiji itaax Bei'Iin, And the weather was much milder in tha south of 
Qnrmatiy. The atniosphero took very litt,le, note, of the ideas enter- 
tained by. many Berlin writers, that it must have bpen general. For, 
when with, its proud waves it flowed «.ver thp , Alps, was it likely, they 
tWight, that its progress should be stopped by the walls of our city? 
The winter of 1740 was also very ia^etf, as well as that of 1S40, 
in wkieh it solenuntted its jubilee. Such isolated extremes, as these 
dee«ive th« judgoiont for a long time ; and 't was aa instance. of 
the tata».kind, occurring in the cli'vate.of Fr«>Dpe during.the war, 
whichgaiveour.tn>{tps, who made acqoaintance with tbecoontry w}ien 
it was .eXperiescing {lk aecidantal degree of cold, mifch loo unfavour-; 
able an idea of its climate. They judged of it by the severe, winter 
ai.\Q\Z-.14i. ; The.opposite errors are eoniraittqd by Gerni^aa trayel- 
lere, who go, into. Italy \4> winter, and.needlo^ly ^expose tl^^mselyea 
t6jth& batter. cold of Lombardy, . No one;M>uld nisJi th^t.^very tra- 
v^tec should be tranflformed into a m(^eoroIqgiBt,.f>till evgiiy.otw <)ngtt 
to::bn0iW'tbat.Jaauai7.is fiohfcr-.in IJilftn .than.tui.ljhe weptuCp.aft.of 
Icdand..'. -..-,.. ,. ,,, , „,., jmj :„". J 

.'ilfitxtrosiCBof woathecbare prerniled fei.a lf>r€,^in;)q4')F^ng,viti;^' 
ter, th^n.aa the suu'b power increases with the advancing season, litp 
spring has. already begun in the countries which had a mi^d win|ie^{ 
tohilst in places where the severest cold had pf evaded, the tjuy^e^ftfufp 
has not risen much above the freezing point, and the increased warmth 
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is Epent in pielting away the winter's ice and snow. The warm ftir 
must, however, before long successfully oppose the pressure of the 
cold air, tHe return of which will only be the more sudden, the more 
suddenly the warmth has increased. In such cases as these the 
spring is unpleasantly distinguished by frequent transitions from- 
warm to very severe weather. It is on this circumstance the proverb 
is founded which foretells a white Easter from a green Chriatmae.. 
Heuce, too, the English couplet — 

" If tha fftt 

It growB tl 

And the still mor* decided ooe — 

" If Janeviar c«leads.be iimimerly gay, 
'Twill be wintflrlj weather tiU th' ralonds of M«y." 

In Italy, too, they say — 

" Qmando Geanajo mette erbo, 
Bi tu bai grano, e tu lo eerba," 

The warmth in the 'south of Germany 1839, and af^rwards in 
Northern Germahy in December, was so great, that people wrote fi-oni 
Munich that they had never till then expected to see the description 
of ah old chronicle realised, that young maidens had come to Church 
oh Christmas eve with roses in their hair. But how soon was this 
dream dissipated. The icy wind, beneath whose deadly breath those 
early flowers bloomed, blew from the Salz-steppes, between the Cas- 
pian and Oral Seas, from the country which the Kirgisitos call the 
Valley of Death, and froni the coast of Emba, where the Bussiaa 
expedition to China came to a halt in a cold of 40° F. below aero. 
The cold then experienced was more severely felt on accouut of its 
-having been preceded by an unusual degree of warmth. In any other 
year tne result of tho expedition might havs been very different. It 
is a remarkable thing, that the same power of nature which Had ob> 
etructed the designs of Eusaia slopped Napoleon's prond career. And 
it is still tKe Aame Gorgon shield which prevents tlie West from press- 
ing ibiward into the immoveable East. The cold current does not, 
however, always lie towards the East. The winter of 1834-36 gives 
a striking oxaitiplc of this. 

The greatest observed cold at Berlin in January! Febriiary, knd 
March, was 18'^6 Eahv, ; the medium temperature of these three 
months washowevcr^0°'ff75, 27°6, and 22°-2B Fahr. ; and what ia 
Etilt tiloTe stinking, not ten days followed each other conaecutivdy dur- 
ing this pbriod, the mean temperature of ivhioh fell below the frcciing 
point. That this phenometion was occasioned by a southern current 
is tH»efdre clear, the most siguificapt wind of the north current, the 
NE., hot having teen once observed from the 1st of Jaziuary to tha 
18th of March, During this time such a fearful degree of cold pre- 
vailed in America, that at the beginning of January the harbours of 

■ ■ ■ ■ ■ ■ Cookie 
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Boston, Portland, New Bury, New Haven, Philndelphb, Baltimore, 

nioin6lei''at Bferhn "stoo^alj day and.aight abor? ijtf fisfezjwriPiHpt, 
c4W-^sea'[rt^*'ttit friMfi Poiloiiia*!.' ■''-'"■'- ' . . -.^ 

The cold Ea*te( of the year 1835 must be Etill ia"it& VenVem- 
brance of every one. Thick falls of soqw gave 9 very winterly 
Itottb GooA^i'rldiyin&rt'llit BaiiKS-oP'ilie"Hiiit;^,'from''Bpii^ (o 
majenca,. ■»Jtl»»«J»i (lie>yeaehj.oad'*:J)en-)»iii^H «'*rb 'e'iVti'tB 'Wffli' 
blosa^. Ip B.Mlift,tli,«. ,KJii4, hlquJrota the.SlV., btit'tvillio4*flH/' 
snow', ' Generally tlie weatiter ffas (PV^ flPTP ptw™? op.tbp.bonia ! 
oPthe Rbliie than ut Berlin. 'Tt was still wqrso, in JUnghjniJ. jvliffB-. 
tbe'««ld' set ih onlhd Wijdneiday evening. .Jt siiowei as in Decern- _ 
bbrt.'rad'fcoM'Ori'tbe' opewplriiliiJduring the dajiiriiej' the 'blossom, 
too, wap mapK inJMred, :for tbia: Mwe'eoid' had'been Jrecedbd'by 
bciautiful spring weather, ; The:>vAggoiis iwJaMh.etiteicd'L'in^lvfr'oin 
the north on Good Friday were covered witji, fjijpw., -^i^mw^titd 4^.- 
greeof cold' was also uiiivereRUy felt in Italy. It was mo^e^vcf^ in; . 
wcstertycouiitl'ies thafi in the east, for it came from the west; Sucli 
pbenptneci as thsfe repeat th^msolT<^3 generaHy ttftci' soiti^tinie with 
duiii^^V^Etrtngth, l^w they jnddeMy bi»Ue,!'»n4 Widt^r'tt' fiblDy 

COBQlierejf^ . ,.^; ,, ,, ._._ ■ .,, ... .,,;r ll .■,'.;-i vlM 111 i '■■■ ■ 

'if it be supposed that a cold wiiifer^^lwajfjijljaj^^ ^,))9^ gqiwu^rr'' 
iV% as inich as to say'tliat the cmVeijt which .^we^ oy^^fjt^&fjace. 
of AbBerrrititiH dliring 'ihri feuriiiner Uofild' 'Sow In the fame Slrection 
ducingfthe winter,. That WiSaihity -rftiaffl'betinieh'lM'gaiii froina 

cucrent tl[at j^lievp* atbttnwrily towfiieA-to owe berf,^'' ' i ' '■•''' 

During^t^iehot BuniTucniof 1|S^2, l^f<^ >riti BgueatbibeJiad in- 
Berlin, W the preceding. winter hp^ bep &Q,ifjl4.t)i^,tih^ hM^M 
bebn ^leVo tollict au'y.' ' Tlie years' i8'il-19r22-34, wl^ic^ aj-a . 
celebrated as'gocdVtiitage'jcdrs,' n'ot^e pi'ecededtJy'iiiil'd' winters ur 
6p^;iagiHi; .£>nitl»'ixiutr«iy, thd'Coldwhieh' 'Iflsfctl'fr<lm''j'iiliu!i'ry 'to' 
Ju^ 1815, was. ffUpned by it pariod «£ si)*i'bUy''o#'KK[cii' Weatern'' 
£urpp6 will loiiK retain: the je^n^inhr^qce, . ,I| ,r(as ,tJien thab O^Mia,. : ; 
whtch' dui-iiig' that time enjoyed tjia nyld teinn^i^uni| (^f,^l^teru.., 
EiJi'b^e,"hd(!ariib' Celebrated' for its coinmetce ; its annual 'ejKpoi;ta of 
gr»lii,.'/VW''iei6n6iai7ririci%aS(il^'rrcin'TV'to''SS'mmio'ns'of 
ro^|)la*.,.rThe*«btiTO.:eirtr»!iha.rff-(*4^*fi3'6xp6ripncyd'i^rYrtg'ftal 
yejii; ii^^£ngl^4i .4p4 Aj;i|erifa.hwl'aleO'ite>Eiiue'in'th,^'(1^6i4ase 6F' ' 
temperature., .The west of EH^-ope,,l|iej;eft)qq, JftQkcjJjtnttbe-^st.aa-am.' 
general Soiirce/ofsupply during that Mi-w4,..'i:^eTepf^|tion,1^^ . 

relelfiotiS Ih ■ dojinectibn with Englniid during the yearp l^^^TirSg,,,., 
duriiig *!bi(df-tirtfe iEbStPrtisik 'hllfl'Wvao'raWe'W'eai'^Lcr' Btands'in , 
dir^et.^s§*wlpMon wJ* Jlh^bTislan9s^0?'tlf«ijlis!ii!asii/n oii'ffle'CW^^ 
qii?sl|i*n_, iff r,^l)f i>i5)fl^,Vin^Et<!fetri4'the,oonaiiBi*inifti«t*aiirs»litP^li" ' 
tions te(:om_es7_so mucji .th? ptofle j^ycpHfrlfiris tiUth»itr9 idaJne^oiil* 
takb pla<» ;''the trading resources of a country inhere Beared jig»iroy9,.ii 
being used as the nieahs of obtaining supplies from a country dis^ 
tinguiflhed for temporary abundance. i^-- . i ^ 
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OnOlablal-Ph^vmxiili m IScoflhhJt Hn3 Farts 'of.p^ngian^,^^\ 
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the AuHjor. . .: ■ : ■ '■ '•-- - ■ ":' i-l' ■ '^'1' 

'-^e pubjefii of flpcisnt glacial p)KROioeB».Iialf>Jnig ibo^i 
r^nch b.^fQr« tW, pi^lie a tbw yeaitatagoj 1 nui8t''^tpefllt'Ui(( 
Spqiety to belit?&tbat I sfcotiM not have sotighi ttle^fttten^' 
ti»i to it again, if I had not duripg the Iftst thr^e jearp ^^^\ 
rCftSon |to believe that it has as yet, been ^ut iipp^j^ectlypJ*^-- 
sented, and that EngU^h geologiats in genwal h&ve :airriv«d ' 
at couolu^onft regarding it which ouinot be intUnttiined. 

lb 'woald JetaJn ns'too long, and be in a great measure la-., 
bonr thrown away, to renew the combat with those who tl^iitik 
thAt (lilavial action in any form is sufficient to account fw ita,. 
pl^enpmena in question. I caa Bcarctly even pouae to argiMl ; 
witl^j^o^a, wha Md .itiiat floating ice is *h© ttnl^a^ertt te-'' 
. quired in the case. If the gentlemen who abide IJj^'sdch ' 
doctnnes ^vOuld exaitiinie the action of an existing .glaci^',1^,, 
the Alps, they would fiud that the efi'ect ugqn th^.ButtJACABt, > 
rocks ie absolutely the BaiBe..wJ!th the appearknoes oi vtbat'- 
are called polislMid and;9tnaAed eurfoceH in these islands, ' 
wfafiue gUoierflidoi not now exist. If they were to travel,, 
through' NtiTway and Sweden, they would see audi oji ej(tept 
of Biipface abraded, and an qniforraity.of ptfifttion.obBerved ■ 
over such large areas, that so light, partial, and ■ irrftgulac an i 
aqtion as tha4.«£ floating 0)a«aes of iee would appeal- tutallj' .' 
inade<]uate to aooount'for the effects. It Heed scarcely.be, ' 
insisted oh, that opponents of theory we .as raut^h, .bqpnd; W 
theoridta 'thenisel.veR to observe the ordinary rulesiofadenoe,'., 
— ^pjELOiely, tp ,a)^a^ Oft the uikknown from theihnawn.i toloWt ' 
tnoire.iiar«£ully,to>difttii)otiona'thah to reeemblaiiGeBi atid to 
giiASiopredained agent too much to do. Now,' I havG petin 
whnt-'I boiislfler-an lce-do]'ished surface crossiifj, by,^ ?w41 ' 
ruitUel' '<6'f water cari'ying i^nu^ grav.ej, and itiWa&'ifll«itr]yi 
obsejfyaJEil^ . .tiiai where ;^;iwatoii droased^ t^e Burfluce'AVitS'' 
cba^^iOTil^i^^S)!^ iroHghep ■and'dirtimrt'.Sorrtettiirig'lfkfi (he ', 
dilfitire&caibebft'edn'ldhasediatid poli^oiH goldsnHths'worlti. I' ' 
havK'^samined tlie rocky beds of many mountain strenmB. 

* Read liefora th» Tiojsl Society of Edinburgh, Det. G and 20, 1852. ijlc 
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aceuatomed to bring down all sizes of gravel, but Dev«i; f9UQd 
ill ttny inataoice those flowing outUues of abrasion whifsli we 
see la th£ so-called glacial surfaces. There !«> palpable 
enough diflPerence, moreover, between the confused masses of 
mud and sand, mingled with rounded blocks, which are found 
in connection with polished surfaces, and the sorted materials, 
gravel, sand, and clay, which are indisputably attributed to 
watery action. I cannot entertain any doubt that, had these, 
specialties in the respective effects of the two agenta been 
carefully looked to, we should have hod much less contro- 
versy on this subject, and we should by this time have arrived 
at results much more satisfactory. 

With minds rightly prepared by ohsepvation of what ice . 
actually does in the countries where it now works, I could 
no more expect to see these differences overlooked, than to 
find in ordinary life men attributing saw-dust to the action 
of a plane, or chips to the operation of a saw. As for ice- 
bergs, they have doubtless played a part, if not in the abra- 
sion of rocks, at least in some of the associated phenomena 
of the Boperficial deposits; but to attribute to them the whole 
{dienomena is utterly unwarrantable. If any man were to 
sa,y, titai because he can with some diffioalty smooth a rough 
Bui'face of wood with his thumb-nail, therefore his diuing- 
tablea must have been fashioned and poHshed by the Joiner 
with that little instrument alone, I would consider him as 
advancing a theory fully as tenable as that which consists 
in attributing all the so-called glacial phenomena to ice- 
bergs. It is really, however, no want of charity to say that 
much of the opposition to glacial theories arises Irom an in- 
ade.quate acquaintance with the phenomena of smoothed rocks 
and the various deposits laid over them, and aji over-faithful 
attacbmefit to, or misapplication of, certaiq theories of older 
date,,,, . 

Ancient Moraines connecteti with Corries Or smalt VUlleys. 
When proofs of ajieient gUcial^ action' in Scotland were 
first looked for in 1840 by M. Agassiz and Dr Buckland, a 
great number of ancient moraines were announced in the 
middle and southern districts, as well as in the Highlands. 
There cannot, however, be the least doubt that both of tli^se 



in Scodand and Parts of England. 231. 

oB^ervers V^rfe misled by the novel features of our BUperfi- 
ci&I formations, and in many instances mistook for results 
of gladial action what were in reality alluvial accnmulations, 
moat of theni being those ancient deltas of monntain streams 
\Aich are so often found wliere narrow side glens join tlie 
principal valleys. 

Amongst the contemporary observations of Sir Charles 
Ly'ell, two objects are cited, which answer so entirely to the 
character of ancient terminal moraines that I cannot doubt 
their being of that character. They occur in the small ele- 
vated valleys on the skirts of the Grampians, which contain 
the Lochs Whorral and Brandy. " Loch Brandy," says Sir 
Charles, " is surrounded on three sides hy lofty precipices of 
gneiss, while on the south it is bounded only by an enormous 
accumulation of sand, mud, and fragments of rocks, evidently 
derived iriim the cliffs which overhang the lake on the east, 
rortli, and west." We only can account for an accumula- 
tion of Hilch a Ifiiid b such a position by supposing the action ' 
of a sinall'lbcal glacier. ' The two lochs are 150O feet above 
the i^ea. 'J^ofessor Ramsay has lately discovered lakes in 
North tValts forhied by dams which be believes to be ancient 
moraines; and Mr Ddrwiri has described similar objects as 
occurring in South America. 

Professor J. I). Forties's Observations on the Ouchullin Hills, 
piiblished ifl 1845, included descriptions of the general glacial 
jfllenomeiia of tnat district; Which are cei^ainly of a most 
striking 'tlKfihictei-,' the whole central valley, in which Loch 
Cbrdisk Ites, beliig shaveii bare and striated, with a vast 
niiinber tif latocks scattered over the surface, many of them 
in siiiiatiotiS where ice alone could have placed theui. Yet 
it is remarkable tfat 'no triie nioraine exists in this glen ; 
tbdii is t'o'a'ii^; no tl-aiii or kdge of the rbligh detrital matter 
marking the sides or skirts of an ancient glacier. Professor 
Forb,es ,d«^eribes one, tri^e .and unmistakeablo moraine as 
forming " an elongated semi-oval" round the mouth of a deep 
(?^)¥yM''t'l|^'^tildy'i;wifM\varSjof the Cuchullin ^ap_^ He 
also aav^l^s, 'in less confident teirnis, to something of the 
same tirid at the moutli of the Corpy-ha-briech, — a short ab- 
rupt vatt'ej, likewise looting outwards to the iiortU-w^st^.^^[j, 
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wfaepe, bowertr,:! failed to' trawapybbjettitiArrcbrtaSiiBea 
to'.m^ iA\aA the idett of & tt<ae tnoMtin^. When'dur'iibBoeHit^ 
MrMadlahcx, inlS49, ga,vi ub hiaaccunttelsutnbiai'yfrf' 31a^ 
ciftl Phenomeuft in Scotlftn(l,1i(3 j-osHy vemavkei^Jb^'-rat^it^ 
af anient moraines ^ but be next jea,t tl^fferibed to the SH-'' 
tiflh' Association an obJ£ct wbich li& fbong^t might) ipnwetof 
be of that kind, which he hod found in Glen Mesaan/-ai«inaU^ 
valley con nee tod with the Holy LaiJi, bn the Firtbof (Elydb. 

Sach mny be said to be theprtesnt posture of th!»'bi'an«h! 
df our ' Subject. I b&vo now to eootnerateia f«ir 4ttcrBnt 
moraines %fhich have corns under my avm atteatiioii ia-ScotH: 
land. ■'■■ * ■■■■■■ ■' '■'■ '' ■ ■' '. .' ■ 

To the edstwacd of the Cucbnllin gDOup,'and<divi(led>¥roin: 
it only. i^ Glen Sligachan, a wild vailey foil of polished arid^ 
striated sunfaoes, is the lofty mpimiain: tofledt Sen-'Blayeni' 
A shortl abn^t "ralley, 'cdlled OcJifryuhasbtel j oleavfe^'itd isotfth 
sidii, tsLiiutiatiDg . at the 'sea hearse £iann-biiu8e'of:0amufa-j: 
lulury. 'About balf-way dowb ibis porryt an'itB'l\dest sid»,'i 
GoniniflnceB'a-long triun of blodtSi m-tikr^e ^apaaaiAtaati'dibh.' 
tionti libcsy fiolldwed iflirtheF dolwa by' three lidge&io^ Mdcks- 
miit^^led with mud^ furmin^y beyond ail:que8itQ]i,tlJfitki.terab> 
ntpmneaof an anoiant glaciet' w-bieh hiKl^dQMecid.edrt1lPOligh i 
Coi'ryiho^lltel, theiouter ibn^-beinglth^iiliooaiel^'a/its.gi^at-! { 
e»t,,m*^nit«dt, ,tJmi setiondi jiiitricihig.. Ua-Unufc.tatWvit-ihi^ii 
slirualfb JtiAd UteUiird'f>Bdioating;it»iiiinb).coi»liiti<Hiv ^Anotbgri^ 
auJ^iU;if)i^eii<;oiTy,de8e4ndi!i.g the^^stsidpwfrBirtJ-iBJaivie*,,. 
with the lower summit of Garravine iKtt^t^OiirigMdiH'eae^t^ir 
at its roou^UitwOr or tUree.!iJi3tiflHt,fii)dg|P|S,;<)fiblofftS;BringiEd 
with WHiJ, wiiiijh.bayB'eYiieptJjy feeertifth*'tenpinftltnH«ain«%ii 
o£ 4i,g]i(ei6r)Oiwie fiiliBg thM^ wnrjrH amd- wh(cl), had f ?|Sfiri*opedi<' 
aMmil^' 8|ii''6kiyi*-i'.lIn'itl>ia-Jorily i'.fovo^&i^'tat^iymkaf-i-y/i) 
>Jji ■the!l8B.v^e( ,alpinB(.diati!iic(.'pxt«fldiltgialw(gyy>fll^^fttlt 
cojitt|of|R«5Bi»SdSHtWln.ndibij!*oiimpfia>iiie».iofi^bia^i»»Jlw*(.! 
n^i Hmcdjrnipon..,! Indeed, r,in:i)io«t//ofitbe] feiglri'.f*IJejero£tUii»jj 
deflC'lRtei(Wwtj|v)-|«.,ftnd wdi,n«iaisw3.rC|f dfitHtaAitlia,titenlftWcii,|} 
lia*«:«ivSd^Sjiic<jro(9i.by,iaie*ns,fof,gli(ci*lcBictjiiHiii;<re>&3thftii[ 
neighfeUfiRingMbill aides iilMit I>pTOpeae<toi6pebifiy-onl^tHq$0// 
which take an uamistakieakly-iapraiite fojt*in< I'^n the nMmt^lj 
portioH of tJic: lofty'old a«d isandttoneihills ot^iA^ktVfi^stil! 
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tbetfeiiftaJ6h<}rt>il>utdeQp,valIejiiB9u{D^up<}D.tlieToad, ftltoui 
tiir««>BiiilG«i,frQraK£eshorB. Attbe mouih 4^ tike ivaJley^ and 
nebd tte risulstv l^rgei spae^s of bare r<Kk: are. polkbed ani 
s^iat«d^itl)«,«isiw»b«iog Grpm N. 30° W., and bka» wHi'fiDitDi'' 
abte, a4aa.euatomar,v, botheiq^ornxiB of the valley. Bound 
tibe iBMn^b.iof.'tltiS. valley are curving ridgea fcrmiiig^ ti^uei 
dforauies^i, ■ - .]■' •■■■-. . 

la tb^valleySn which Applecross Hougb ia situated, Jamps/ 
lih«s,:alnd coses oFein^ilar detritus, ganei-ally briatlin^ with 
UirgfeUookii ara scattered over a wide sdrfaoe, ahd I found 
ami^gst t^esa one decided set of curving ridges, having the 
concave of the curve turned in the most signifiuant maniier- 
to a.deepi lofty race as in the aide of the glen. Theae I obn- 
sider ias iifaoi monbtaes, the product of a glaaier forhied at. 
sameiCCfBotd period iu Gorry Glas, the recess pcdnt«d.to> 
t^Nopthiof JjQioli'BMaBifioa' the' west .coaAtafiRati^s^ireiig 
a-Jiuge. inountakj lunaedilB^iMara'Oaiganhiiof isitviangultlir- 
fortnt: aad/zhaxing rerji ppeotpitiuuJ aidas:' ]n<» d6ep iiariL> 
v^leyiio^tiila.BOvthoCtiiiBiiiioubtaihj&abeDejjf tfxtraoiMljnary' 
BteHUlby andif^eaessslfbuivd a sbrikuiglcMlecitoaffiif^hilin>-; 
nlachs' And [ridge &- of d^trital niaJtevi wiith soma huge i1)1q£J(B i 
pctroiiedio4 tW nuhmita at- rocky eimnendeir.'' At one''deep>: 
preoipitotlBiaortjtffW'fcrdithe east; tliere n-aea rbgaWlcflrv-' 
iitgr^idlge'iofdetffitusf voagh:^tb bbolia; having itite'Conmvifr ' 
aiie tff-tiie eurv« tumidttowardBtbe ^ootTy.ft-oih Miich'Hisi' 
not ra^k tbikh w qbbrter 'ofa mile diatabt. . Tfaln ialib ^ob'^ '■ 

Bid^-aa'^tPiie Bioraine; ■'■ ■■ ■ ' f-' •■'■ n-..-' ■ ! ■■iM nn ■ 

•'■Ir iABay*it,!Sulth«rlaiMlsMpei tlie eastern -aldp^'of 'the 
KKrantaiitfi'd(ini«p''(ixteiide in a''to5«rably atrtiight lihe' ftJr' 
B^ret^a^ I'milea jfrobi< ihi>'e(i»t' end of the' loch. ' Ai-tM plftctes 
therettre'isli^i'hollftWBiiA theHBeof ■stlop«,'AAd''ojwd'j!iWe'to ■■ 
tl*«itf'thd*e:wro-nidmae&' ini the valley. ^belotTi-ifilliftg 'Us 
breBdthiiet^*^uar*ep'»f'a'inailBi:llnt' parrtlaHy-demoHdlited'ijy ■ 
thie;W*nl*t''W'fa'icW^«;lffl'it*'Wftyiainont;8titUem;!'In!bB*h ^f" 
tliii>bWloWfi^''th4iUvbitte qnaT*».'F(lck!*9 pol!3h«di''wMh'B*i^(»'' 
poiritedmt^aig1iIi^do'vi«i'^h[)l,''crlefarlyith<;'!eJl^(!t'of,lllie'^&:«i<;^-'3'-'' 
whld^id^posrtid'Hie'mfniain^s} ^iWhtet 'striUirigly'iafEli&ICies ' 
OdiVBOraaOeB'Or detritai ' ridges toihe recesses in GHxt'ntj) i4 
ihffiatii'^'^tiie miietmosbiiiiBB ]\o o\am unAer ti}^- IhneiBMiie ■: 

L.OOglQ 
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cliff on the other aide of the Talley, but nevertheleBS contain 
only masses of quartz derived from Ciinisp. 

The only other detntal phenomenon of the kind ber^ ad- 
verted to which I have to mention, is one in Olen Measan, a 
branch of tlie greater valley, containing the Holy Jjoch, in 
Argyleslnre. Not far from the mouth of this glen, close 
above a place called Coruisk, where another branch glen joins 
it, there is a lofty moand of detrital matter, smooth in the 
surface, and covered with turf, forming a sort of barrier 
across the valley, but leaving an opening at the north ex- 
tremity, through which runs the little river Meaean. This, 
I suppose, is the moraine- which Mf Maclaren introduced to 
the notice of the British Association in 1850. I do not pre- 
sume to decide about the actual history of this remarkable 
and singnlar object, but would merely remark that some 
caution will be necessary befoi-e deciding that it is the mo- 
raine of a gltieier which has descended Glen MesSnnt aa, con- 
sidering its relative situation, a^nd rememberings siniilar ob- 
jects in the valleys of the Alps, it may be tbe left lateral 
anoraine of the glacier of &ie brandhi gleni which > issues into 
Glen Messan close by. However this may be, there is an 
examplcf of the true moraine in Glen Meaaan, about the 

■ orig'in-of which there can be no miatiike. It oeoursata-place 
called Stronlonaig, aibout three tnilea above Ctffuisk. There 

' is here a -oorry'oh the south side of the glen, a rude savage 
reeesa) ehlivenod only by a tumbling torrent. In the bottom 
of the glen, two short lines of morame matter euira tmvards 

■ Wie mouth of the' cort-y, but at sijclta distance that do wAtery 
'■atJtion 'bdnueiited with the ebrry could account for them. 
- 'Besides; betw eenl the HAgen and the mohth of the con-y, there 
'l3 a /«/(«a of gravel, the separate and charndtenstic result of 

such watery action, and evidently of later origin- ■■ In short, 
■'therfe hasfirst been a glacier 'in this corry.deSceiidiag- into 
'Glen MJsftaii, and leaving tb^e t^o terminal lAuraines in 
'*B6cCfey«if(n ; offcerwdrd^, bhis'llaa plassed aiway, and been suc- 
"tiie!ae6''t(yfhe'pte^eirt' gyatem'^of'things; -during-, ^ibicli'the 
"riv^nHe^'ha^'fo^ined 'a '^aJba' ^f'^ebris'bircunisc^ibed by-tbe 
"innW miJrain'e. ' ' ' 
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Andent Glaciers in Limited Mountain Districts. 

A short excursion in the Ijake District of the North of 
England in April 1862, satisfied me that that district had 
been the seat of local glaciers, each of which moved down 
its respective valley, and I have since found that Mr Mac- 
laren came to the same conclusion from what be observed 
in the same region in 1850. A few stray glacial phenomena 
had been previously observed in the district by Dr Buckland, 
Professor Phillips, Mr Bryce, and others. 

Overlooking Sl(iddaw and Saddleback, which stand com- 
paratively isolated, the mountains of the Lake Country form 
two or three centres of peculiar ele^'ation, from which the 
Talleys containing the lakes take their origin. The principal 
centre is at Scafell and Bowfell, from which Borrowdale 
descends to the north, the valley of Coniston Wke to the 
south, and AVastdale to ihe west, XvhEle to the south-east 
descend varions minor vales which meet at tAe heid of Gras- 
mere, and are continued in the great valley of Windermere. 
The vale containing Thirhnere also baa its head in this* clus- 
ter of mountains. Another centre is formed by Kirksboae 
Fell, Rydal Head, and Holvellyii, whence descend the valley 
containing UllesWater oii the one hand, and tie vales of 
Rydal and Kent on the other.' Between the vales which 
meet at Grasmere, and that containing Tbirlmere, there'ii a 
valley of passage, the snmmii of which a>t Dunm-ail Raise is 
760 feet above the level of the sea. 

!□ all erf theae valleys which have been examined by Mr 
Maclaren and myself, namely Borrowdale, the Ulloe^yafcer 
valley, those of Thirlmere, Grftsmere, "Windermere,- and Kent, 
we have fonnd nnequivocal memorial^ of. ancient ^laQiii^'s 
descending in them respectively. - ,■ , 

The chief of these memorials a!re:proininetit inf(sspf| of rqak 
by the sides of the valley, presenUng founded' and .-polished 
surfaces towards its bead, with rough faces, downward^, the 
polislied surfaces being farther .grooved ai)d .^i^te^ in.tlie 
direction 'of the Tailey,"vfJiateveP-th%t inifty. ^a, .|{E(0|ill<i&i§o 
marked are particularly conspicuous near the site of the 
famous Bowderstone in Borrowdale. The lofty hummock on 
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vAtlib- thftt ik^gt) masa-lias fallen fttvA Ks' parent cliif above, 
13 UsBlf 'partilllyabra^ded 'and' smoothed by ancient ice.' 
Varibaa tnwaiBeDttnasses St Lodore, at Grange, and' on the 
westlsidii of Der#entwater Late, are in tte same condition,' 
nont!, hoK'ercr, Bo strikingly bo as a platform of 6at bare rock 
near the bridge at Grange, extending t* the length of forty- ' 
two paced, and atill retaining its original glassy polish and 
striation, notwithstanding its being sabject to much wearing, ' 
in' conseqaence of ita proidimtty to a public road and to a 
farm-housQ. About a mile above this point, the Bsten«ivo 
basin, embraced by the arms of Scafell and Bowfell, and 
which mnat have formed the gathering place of the snow 
forming the glacier of this valley, contracts into a compara- 
tively narrow space, and there the polished surfaces are par- 
ticularly conspicuous. Just above the point of contraction, 
these polished surfaces are slightly roughened, and bare 
mftbaes ef partially water-worn materials laid flgainst'tbem. 
I was at ft loss to account for these facta, ak the rivulet runs 
through a rockychannel forty- or fifty feet b*low; bntill ob- 
served that the paasiige for tbe river is through a chasm, the 
sidea ofVvbich, angular and rough, Are altogethei" in contrast 
to the neighbouring pohshed' sar&CeB. It- dearly* appears, 
that, bet(*e the river had cut out this channel, it had formed 
a lake in tlie opeii valley above, and that' to the alction of this 
lake we' are to attribute the alight roughening cf the pre- 
viously giftcialised iurfaces, and the accnnmlatloi of water- 
worn debris. 

The abraded snvfaoes at Pattei'dale, iii the Ullfeswater val- 
ley, arc scarcely less remarkable. Near tile inn at 'the head 
of tlielitke) thorcis.soniuekof this sterile aitrfacs plieeented, 
that the place reminded me much of certain parts of-Svreden. 
The two partially -wooded islets near the Ifead aPtHe ]ake, 
roiled, «baven, pcilishod, and only admitting vcget&tioh in 
ehiiAsj'apei Exactly like the -aarnhBiiesB- 7^0(^9 ^cmtmn^ee ■ 
whlcligemtiJe Chri^tiaiiia-£o>d,' and, indeed, tUdwholv df the 
sea-boardof Norway^ As intWcateof Bbn6\ln^le| tli«fr'e-is'an ' 
exteobim baiia.imtable fortke-icotleotioii 'of«TioWittthe'lvead 
of this valley, aoA hence we might expect a glacier o'«(»raider- 
able magnitude. My observing glaoinllsed surfaces fully 200 



the d*5pp n^r^w. yjjj^, o£ ,Ti;«^ibftclfa. ,500, ^^t ^Sjifft ,^^^ 

siimmit ,^t,,i)^np«^l Raise,, I, .^9uH £fVf^,,»Q,g^<ti?^^^isifgr.., 

posite, Ai'Diboth, near .UifiJowfir ext?-e«i;it>',»j£,;tU)Sjltt)teH,, J},p-,,' 
tweeiji pii^ pla<^ ,ftnd K^?'^'-'^l'*.f'*i'V >«!laaf''r!i>m.th8ili;t*>JV«..I '. 

qqaa-yingforroad-metal. .The.whole w»3 b^a|uttfuUy,{v>1ieh- ; 

ed aii4 sjjiatfid„t|ie, dir,e(!tift* pf the strife toeing,.* little i^ieih 
of ip^gnetJQ norf|h, and.tUils coinciiient witt the .iu^qot axis ,: 
of tfie .valley. ■ Ip . all o/ thejje cfrpes, there are tmei)uw<^ivl ■ ■ 
appeari^9^8 pf A sto?9,seiie, or (^xposfd sid^ to tlict Botjtlii, or ; 
upthpy^Ueyi,, ,. ,, .. ■- .. :.,:.,, ..;/., 

Fon.BftjRft mile?. helow,l)i«iinaii, fiaie?, m ,the ftBasmere': 
vall<^;,it|^^^.^^«iq lUtQ.ipaaner, no abraded BurEttoes,; Jaui [ 
they. pr^»wt tjiepiaiekp^ on the noirth sid^ of ,tbftt, lalse,. with - 
atriatioifiiftfinj^ing to.K.,25° W,,being the direettoa.of; the . 
viUI^tftt>tJ4^t{Plf^; lili^>visi)jaa low ^eild.OQuth of .Rydal, ^ 
and.ip. ]C|ft I)a,vy,'p,gflrdeo„qpar'Anil>lmdei«!rhsre! itheidicao- ; 
ti^u, |l)(«vpy^iipf ,l,lw„^Kiffl'i3,m9re «ftflt«rly, asd-totwds- 
Ryd*} g]qp.: ,0ft, IJift high, ground. over ,wUicU t|Ue bfft^roAUt 
Pfta#pp .l]^tw^eJ)^.GJ!flBm(lra.!al)(J SHdwith ftfidg^> 'tlitfi'^'fiW-/ 
mimi5^iy^d.,rtiflk9,.,wiJih BtifitP from ,N. 25° W;,.ftr,',?em'ly , 
magnetic north, a direction from which it would-bSidi^ ■,: 
cui^.fp^ #gy^«(it ag?ii,t,to,f!oiD:j<j,tffSWch a.plftee. .AkM^^T 
waite, ;:Rflil«i3y,igt«M'¥b--«ear -tlj.ei BhftFp.ef' Wmi^tnwKe^ : 
ther«,vitA^.il0^gQ jr«tpentit^Axp<>go<lu8ifrfii(ie^^lfi3ia% p()IiE0i«d, . 
and b^^^iagiBtriftt'pf^ ^e ^samoi'direetion, .btting'tii^vtipf^ttia. ' ' 
vallej,pf,J(^iadetiBese., ;::-;■ ■.!! ■. ;-■ -u ,i[ir-.i.'| ''■ir- :<■",[ 

^ ff)£:>;ajley,-c^,tJt«>^'eiat4'n6air:&taHeIyv'ih^'re.arel«cK'e{iai:"" 
ex^ropJfift'^ef.abradod.BBi-fAMfltfDne of wllibli/liaa/beefli;ape*iiii! , 
rat*^y4esjimbed^lty.Mr;lteyrfGi4t'b-4itdttb<^.i!rt,a>pUiceiotflfedi',--' 
Ja¥flKP-i^fl*'JiiIa*d/-h»KillgiO»lyj]«itlrpbten^ej)posi§di.i(nk)ihi;-)'- 
ihe|^A^ttpe^ble««bdiAii)&i '!Ti>e-alate''(LbW^iLudlo#T9<ikB)i . 
IS h^r^,:B«^arkablyJiard|in8.oaiueh thai an attempt at qnar* 
rylngrjit!))fts;had to be abandoned. A suvface, fiftjr-tijffee . 
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feet loii^ bf fifteen broad, is laid baee bj' ihe. ramoval of /^ 
coarse brown detritus containing bouldera. It presents four 
bosses, Eude by side, in the direction of the lengUir and ths 
whole is beantifullf poliahed, with finalj-Di^rked striatioo 
across the planes of stratification, being in .the direction o£ 
N. 46° W., [Mr Bryce says N. 64° W.,] thus pointing to- 
wards the eminence forming the west side' of the q^ter attd 
more mountainoua portion of the .Kept galley:. . 

A detritus of half- worn blocks mixed up with a brown mass 
of clay and sand, precisely resembling themotajtie matter left 
at the sides and extremities of existing glaciers, is deposited 
in various parts of the J^ike valleys,, in immediate contact 
with the polished surfaces, and generally in tha lee of emi- 
nences. It is generally where such matter has been, excavat- 
ed for the making and. repairing .of rpads, tbat| we find i,he 
best examples ol| polished surfaces, therdetivtus having ssrvcd 
as a complete proteotioD; to the vitreous polish left by the 
abrading agent. . As far as I have observed, the superficial 
matters do not anywhero, in the central parts p^ the I^he 
District, present the peculiar forms of either lateral or termi- 
nal moraines, except in one instaneejiii the Thirlmoi:^ valley, 
near it8| head at Dunmail Eaisei Xhere, in , the - angle be- 
tween a side valley and the principal one, we find a long 
ridge of rough detritus witl) many, large blocks, restending 
down the hill-face. . An inexperienced obsery^, would be al 
a los3 to understand the relation^ in which such an object 
could stand, towards any imaginable glacier hereabouts ; but 
one wiio has seen the moraines of the Glacier de^ Bois and 
the Glacier d'Argenti^re \if the Chamouni •vallej, would 
quickly perceive Ihat this, in reality, is the right lateral mis- 
raine of the glacier ^hich issued at this place into the Thirl- 
merCj valley, from on^ of the hi^h glend which ^Bcend intw 
tlie mountain ijhai(i of SowfelV Mr Maclarep s inpraine in 
(jlen Messan has been surmise'd. a^ ai^ object of preciselj 
similar history. , i .';,,(.,, ii , , ,, ■. , ,■, p. ... ., . 

^qt far , Jrgm tne^.moriup^^j^nst ijescribed.^^iijthe^ summit 
called Dunmail Baise, wbich is a valley of passage between 
two ordinary valleys, there is a great mass of detrital mattor, 
through which the infanf rills o( the district haveinA^^^S*^ 
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^a^«a^a, bhiwita^ t&e Ktigeileis of th« depOlilt. I f ej^t i&ilA 
•I' d!d -not etatiine this mass vei"; cateflilly ; bot I Am siflllB- 
ftftd lla* rt iff a aifffefent kind of detritus fltom the BfftWIi 
rtoMUe mattbV already described, rAost probably th^ blue 
tibdldefelay. It is very retna^kiiblfi to find a dtffemht deirt" 
tna in ft flltufttiob obTiodaly out of the reach of the glaeiehi 
ttf the VttUfey system Herd dfescribed. ' 

Dr Bucklaod', in 1840, announced objects itt the TicinHy of 
tt^ lai& iodnti'y, Which be believed to be ttooraindfe contiected 
%K,h 1!.y Vfelleya. Thu8 ho traced the 'spdOdof Wife Pattttfdalfe 
'And UllfesWatet' talley itt " ektensire moraines loaded Jvith 
^tMnnouB blocks of porphyry and alate," in tbe Viciility Of 
PMiritfa. At tb^ vomitorieft of Long 8leddal6 atld tb^ Kent- 
itiere Valley, he Wund * large and lofty piles 6f gTaVel." THe 
drst^btS bf FiiriieSS; TJIyerstonc, arid l>altoh, to th& south Bf, 
Wfe law rt^on, he 'ddsdribfed as ■' eitferiSUely co^fefed ^itk 
flfefepa^positis bf fetflcie^ oHgbi." Dr Budklind' tad bot feee'h 
ftbltett ^xafiilne tt^ western oiifsitlrts of the districtiT'but 
be belltevett 'fhkt taaiy hillbcMa laid &6\ih tli6i^ Ih'Wk'a^^'s 
Were rtuWitife 6F mbralrif^. "Seeing that tlie Teiirheft gebtd- 
gifet, fn the noyeity of the ihrestlgatbn, riitStrfoTt some allutfit 
sccuhrtiUtWnsfe Scdtlandfor ancient HioViihes, ' f bahn'bt 
ItfihgToi^lirdthfese bbsettations ii9 coheluslve upon 'the suS- 
Je6l; abd I must i^gTet'tftat t havfe hot been able to coii- 
^*ibtite Arty or niy o^n. Now, boWev^l-, that the valleyk 'dl^6 
ttoVh tb have beeh fillfed by glaciers. It niay bfe bopelTtiiit 
iome local' bbsferrtra' will fustitute aA Inquiry tb asc^i'taiA 
WBfethfe* tbelr aetrltal spoilt r^maih 'in definite fopms a^'tlifeii- 
totnitories, bf hiVfe be'eii 'carriei aWay and dissipate^ 'ove? 

lie Aeigibtouribg coubtry.' ,■•••• " _■■> ■■<\ ■ 

■ 'ftota the whole^hehoirieiia,'t infer ttiat the lite coiihtry 
Itas a!t bne'ti'^g '^ee'n tlie s&^'t o^ 'a radtaiirig sySkeui of' gla< 
tsl^i^. ■ li-egii^ itaii a'cbmpWte'anS well-&eiinedex'4'n3ple of 
^tddatkcHo^'i'^'it l^itM Wiounldtnou^ tffsrricil''wbere tte 
direction and slope of the valleys clearly determine'tlie lee- 

+itfed giWotia' elbbosbmetf Ahiongst tlie telglits bf Scafe'lVand 
BbWftll tin the bne hand, and Helvetlyri, Rydal Head; aiiii 
KiftBtdnefell on the other, formed ihe herceaux of'tlift yar^ i 
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PUB glaciers of whose course ^e, have described iiie memo- 
rials. And as such basips are necessary fqr the foripa|tibn of, 
glaciers, \V8 can readily undergtwiil >vhj no tracM of glacia-; 
ti^in are to be found in the higher parts, of the vallevs meett- 
ing Pit Ciinmail Saise, as also why. a ma,s3 of peculiar detri- 
tus IB left there. That place bad been oift of tiie, scope of the 
glaciers here spoken of, and its mass of detritus may he i"er 
gardcd as probably the result of some earlier operafions. 

From the descriptions which have been given ys of the 
Soovcdoitiaa regions in North Wales by Dr. Buck! And, ^5 
Darwin^ Professor Bamsay, and others^ and f^™, what I 
l^ave seen of jt myself, I entertain no doulit that it is anotlier 
example of a limited mountain district once occupied ht/ local 
glaciers. Seven valleys radiating from a centre of elevation 
present, along their sides and bottoms, rock faces which have 
been ground, smoothed, ood >striaite4 by :itce,~-^;thr««^ie being 
in eaqh, ca^^ parallel tp the line pf |}ie yall^y.,. Ji^p,^e,^I^^'* 
in.and*lio^t|th^8P vaJleys,9eiI:^^Il49^r;^^J^J^fs^^h^^^^ 
been Sfit.do^vn, by^everaJ.ot8»ryerp^,t^e|i]Hjjr^inp|,R9l^!^^ 
with their aacient glfleiflra.; Jj^it igy.i^wfliipib^^i^^nt^^op Je^ 
me to con^dpc ^me ,of tbps^as dfififiien^ i'^-ji}^ f^^P^^v}^^^^ 
forai.ofmor^nea,, ajid, ,a^,a.genpKil ff\\f, Jtli,e„^j^9ffd'opiafl 
valleys Mppj ,be .S{ii4.t0|bp r^mjij-jtafjjj t)aFe;,pf de^r,'f»i,'B?t^,»N 
Whilfi th^s.iB.tiw; cSfS.e, ^h^ onter,flap|^^9f,th)pgfoiroftf Ri^lVA"! 
tajnst, and m^y ]vgh,tabl«Tlwd3int^^erse^iaipa^^8^,},h^n)j| 
Sfre; iCoyefled ,deep,ly, ,wit(v the - *'.- ^Jorflj^rn ^Rriflj." j ^^ ^^ha^^^^ 
hqwsiTeci if thp jirpdn(;fcpfia,,d^ff^rent|p|9jii^j|,iop;C^I^^^8f,,q^f| 
qf fti) ^nrljer.epDplf ^ai^ tii,at;,of. th.t?,yajley,^lf^cj,^r^,„ftppefl^ 

to.mp prq>;e)3.VlX-tiTP f*^°*t''>*Beijit*'Hft4!'*^!tr'*-')fl??T!?°.'^pHf^ft 
aea/jB-jtljAhe .origin, of the ifeiftjs jif^iji^i^ted-j^^ th^ shelj de- 
n(wM;*;;^o;ind.in,,it,.(in4^tliaj^,1i3,>Tf |flaa-i^|rr^i9'^,Jl5i.J^,^^^ 
Prpfqqs W, B*msfiy, ,^^ sp^^ilj patcj|^3,9f jf, ajone r^^aip,n^^^^ 
ajn.^(l,.^hiet.Bipaller,^ott^Vis of, tbe/jull^,!;. It Iwp.ce Mf ^,^.r"t*f),^,t 
tiifl.gj^ciflrs l(ay«,r|emov^t|,qr^^jenJi, oi^t,|^is ,,dijif<^fj^m tjie 
■«ftMeyg,,>)*itf/iajliflg,,lq^^l3^1if-|),,i^ ofi^thej^^ 

usual aiiumcni has drawa, this distinction, th,$ importance o^ 
^fhtphi^vill appear in a stronger, light before ffS. J^A^^i^PJft?, 



with the subject. 



C.i 



in Scotland and Parts of^England. 241 

In Scotlaivdi the nfountain syBtems are too large to allow 
of our seeing j^ny siich well-defined examples of what may 
be calle^d ftistrict Glaciation, as those cited fronfi South 
Britain, i'lie i^ieinoriala of the action of ancient ice are, as 
is w^ll known, abundant iti our land of mountain and flood ; 
aiul we shall presently endeavour to embrace them In a com- 
prehepsi^'e sketch ; but I am unable to select any particular 
district-precisely comparable to the Lake country or the 
Snowdonian I'egion, although, as lias been seen, there are in 
vayioys places prc^ofs of still more narro\*ly local glaciation. 
Ji ia^ also, to be remarlied that there are in several district 
valleys fn Scotl^iniJ, proofs of local glaciation on a larger 
scale than those already mentioned ; but these 1 fehall advert 
fo in the cismprehensive sketch which must ilow be at-' 
tempted. . . * ' 

'■ Phofi^hf A^m &tMriA-(^l9tii\U9A'in SootiOnd.- ' .- ■ 
' The exaiiiptea of Smoothed afid atrihteft toclta in Sttrtland; 
kno*f(ii^'to'l'84d', wel'e^nmHied ita an ititereBtJng ji«p>er by- 
Mr MliiWrehlWkd' bef'orfe tW&Softietj- in April ofihatyear. 
They'rt*e*^f^rynuWierodS;_ ' He redescribeTi tb'e' remat*»hle 
exarti^le' in Gaii-ltich', originally d^scOvSred by himself itt 
1845.' TWAfendefe «{rt-fe 'alsU eited fr6m the neighbouring' 
valleysMf tbtli'torig^, Locii Edk,' and Loch Fyni ; t»¥e direc- 
tion of ali*£^ Ijeingiti all Ihsl^iites ccJnfortnable to ttie direc- 
tion b^'fllfe Vilil^-s, 'naWi'ely;'iil the' flrBt thr«© c^see ftwa 
NNW:,' And I'll 't^(^''1a6t 'NNE;"Mr'MaeiAren-'die8CP>bed 
ilMat'ett i-liil^ in thfe vallfey&'of LocH Eiartl artd I^ch Katrifie,^ 
d^fe'ail^ciJed tVmiib^ \v^i-,' tHh/ng Locti Ltlbhaig, ' aifected' 
frQhi Jthe 'il(irtli; aloiig'the'altfrts of Detn'jTit hMt, and at Tor-' 
wood; 'in ttie' Wllfej'df'tlife'Fii'tii', pdiilting-fi^m ■ "WNWi r 
and at itujn'feriuB'plftdeS' i^ iKe'to^cT parts 6f the valley of. 
the''Fbptti;''!4li'6ut':'kii|iWgli, 'kAd' on the PeiitUnd- 'HillaV 
plflnting."yeheriny"from'' ■WI^\V'; '"(hir ■ leai'rtted asSbcWe' 
al8*o ;iia<iW^a'^eiiA{pl6'i' (jfi llie 'stirtl^- pTicrioftlda; 'ft^til -the' 
east W'c!f'o?litK*' Aw^' iti''Alfg'*lfedhiW; ^rot^ 
OTan,' 'ir^^'tloik' 'tevfe'ri ' ' ^'^WMtflifeh'; ' kUd ' ffbia"Gleti ^ 
^pean neaiJ'!fort'\ViUiad,'wiierfe''t'he' ^kpbsk' siiles-Vi'el*' 
Clearly 'towards iho eas^ iiod the 6nlDCrth?ng agent liltd of 
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MtitBe a WMterly diveation. He, tbeiwfaoe» Aoent. tiWi vSisr- 
'enoe Aab " the ruoIbm of thk ph5eical fam*, 41u) oowpiao 
bentre Apoip wbich tfaeu- ageot^ i^avedt was in'-ijiie grasp of 
nounUinB flitending ftvm Look Goil sBtiUiward t« l^^h 
.Lo^gan, dividlti^tfaeMpriBgBoftbfl3peui,-t^ftLaTen,ai4'^e 
Or«bft;f, from them of the Spey, &e Taji, ihe BarOi tnd t^e 
'Forth.'* Ab the aams time, Mv Maolaren Dandidly ^[qikt«d 
thbtnmoh remained to be done befm«a4ccpif^toipfkteiiAlift>r 
a AHttisfafttory theory wwe oollected. 

M.' C%aHea Mavtina, in 1860, sapponied iir iUoelMwn in 
'bi« view of glaoien radiating out of the HigblBDda,.iaod de- 
scending on the plaiaa, ae safiVeiettttoprodBee.tha phenomena 
ivbiob an to be aoGonnted £or. 

It ReMoR, nevntbelew, t^at both Mr Maelaren and M. 

Martins were aware of aotne featiireB of the case nrhiofa 

Bttdb a tbeflry could not well account for. .Mr Maelairen had 

' lililiaelf dtBCovered that the ominenoe' batween. Lock Long 

and the Qairlocb, 600 feet high, was as perfect^ araaothed 

' albs^ 'the top, oa wa« ifao bottom of Wber of the .twiei vft^eys. 

AtHither ttven'morsMtarlfiag flat, was. >thai ofoi aammit of 

'tbe'Peatlaedfr, 1400 feet high, tvbere Ppofieaaw Fleming bad 

ftnted'SUitft ideation in'dit«ali«K with 'those. in <tba plaiaa 

'l^'ihe-wdrthwaM. -Mr MMlaren'hadJikawiseJ^served'in 

'' tbe'Ttdtey of'Wefttwateri which va^a-Mntb'aBd aeuih at tiie 

>'VeBt«ra'MtreBfi^ of -the B^tiand nege^ nearDimayn, and 

which is 800 or 900 feet above the sea, that stris endued 

'ihrhtiffKitlm-'n Erection from' WMt to eaatj tbua ^rserering 

Wfi thi^'norm^ direfctidn'of ttie diattic^ in olMiiuuitaneeB wiicM, 

'^ finyWh^re, a divergSDce'was to be <expeotedi - IFhataay 

- ^Ohp' 'bf otir Hlg^lBitd' nHntwtftins, vangh^' am tbaf io fmtn 

'3000't6'^00 'f^'Mgh, sbodM ^baive 'Bent' fatfth rfiuintluir 

'r&TW^s;vtL'A^ng fAp'belowt^afc «Ievati«i»'ftwr bA itmuatiawe 

V^'en,' "a glftCi^rwhifih raaebed'the aMa of iMidnLotbiain, 

' '^eV^ntjr' mileJioM iti ^ueh vbhlAi^ aMddeplbh ostoenviAape a 

''MViM'df'lrflfe'ttf t^€^'d«pUi'*f! MOO feet, *ftd4ni»uch' uiiyieW- 

-K^^Meb'A^ th«t^te civ»s a nlinmi-'vaUeyi 6df>^ iw< fl09 i&et 

'f|[bt)V^'(4ile ^eH,,''WiHVdlit'ti}h'evgtng'in'th»leajrtllTiatU'it»eAnrae, 

was certainly to be scarce ekpectedby any one wl» wa»-«<ni- 

tenf' to 'Confine his view to what we seo done 'ln''au«h>iee<- 



vtavasW affJitbiF esiat in tli« Alps. I, w. soma ineMUK> mU- 
atsM'tliU «l)j«ctioB-to. i.ha. Britiah Awaaiatioa in 1S&0, 

' when;' yiofbwiHg >to l)e m^vepared fve sny thwnjr 00 t>b« f tib- 
i«et, i'bcIdtbatieBa'was muting vbkih would plausibly f^c- 

-Moot'ftrtba lVntlju]4 phantmeiw, ^»lw>fQrtbeuDii'oripif7 
of 'striatnrai : on' ithe. front pf ^e fife hilU, qa tbe ppppdite 

' BidA't^ tlt«i!Fortb vallsy.fon I bad bMU^bewn tnarlfings P>t 

' CnlleloiqiiaDtf^.^iMt'near Emnaiielmid. idsntieol ia direction 
with the various exatoplM iaLotbian* pvovingtbat^bS'Wlxde 
v^hfygNnb th« L(unoa4B'to-ike.P«iiilMids.«i)der«n bft^ond 

- Ara» hills, 'bad beeft ander oas glaeift). agentf BclfrM^^iEttRpt 
AMia|^b|ii<in ha .ni*TMne>i utd «{i«ratiion. 

The observations which I bavei bf an^bla to iBak«,PH)fl9 tba 
.Bdiobni^meating'Df tb« AaMciMio« bav« pepvttd RiitQli to 
oonOrm- me in tiie Mtef. that the yi^vfi en^^ri^ia^d HB to 

- tbat'thnB,.4'Qii4be.B«plaiiaitoii «C t)ifi,gl»A)al f^flpoflimft-pf 
. fiodtlandj were fan ieaai boing «d4<iRflite ^ ^nJwMe f)i# Iftflta 

of'tbe'ea^, . .■!... -1. ■, i .:•■■'.:,■ ,..,■ ■■■..[,,-:.. 

■ ■ •n''appeaMTt(l'ni»4b«t:piwnQiUiotaae{v«-s,)kj)<vi3, 'm,t^^.fi^t 
plboa, badi too &w<faat» to>>p4ini)ate Hpp«,i^n4 i)4v# fKtiUie- 
c(«eo%- firainiiHCsd' as H im*^m iH'^ ^qd.f ^rtJAl, ^^^(^1)^;^, 

- auo)} as nii^t«id>e>in a iMnited Jiifmt.ntfpfint vw*-s^(ts,«, to 
be aoeounted fw. .Thfljr bafQ.Blun frfkOi i^iswulAr jimit^^q^s 

]paodsafc of oa^ one. art, of. iH)iidi^lo9ii tesis^^ »,% /^g pQint, in 

tiM. - ■ ,. - ■:.•> ..-■ . ,,r ■■■. , , „.. . 

. .. Aa.tQti>« «aal «»taqt »f Ibft ©bwfrfWOfi jp Scptlftod., t^>e 
diao^i]r,tsiwat.«o>Btiicb tQiaaQT yilk^m<^r^mv.fi^mf^^, ft?d 
■fai«ted roid«,.mime itf i«8»,»a>\¥r«d;.t>y,gjafiia] d^^yiiyfl, ,fi8 

' thanal<u)g,tiMvboleriwg^*£.tA«Cf)«lAiyv#.«f.4if8j]w)»>^> 
soraeljrt.in InvemeHh-ibin^ »Bdrtfcftpouij(iie5,<»f,ftp#B^S(rt!i?''- 
Uadk and daiibnaaa^. Jibatfe^fQHpd tJwm-initbfi Jslt^ of,SK?«. 
i8aH»^kwsMdepp)dMt!of,Afe»,CiwbHllmHJJl*iW%iM)w»d 

' 'tbe<pitfuisavi«eininwofaiiNbicbc«mBMtB^^Ti^4^.be'Jf?K 
nHA«»-mon«on«^ajmtb«j)««iifidfMe«.t^lMf«^r«ffi- ^h'^'sWse- 
' WMA^nutd tlum in P^tbsUipe, Fife, ftpd Abecde^o^re. The; 
arereported from Ayrshire. X have found, » Iiwge lateral 



Muir, in DumfriessLiro. When we add these situationa -io 
tlhote ppevloislyascevtBiBedj mB-iehihati^ciiA ipb^wmeatL 
'U>a so wtdel^ distplbiiied^ltint UU4 uukutgib&tih BOtaltidc- 
iRiahd on liypilt^eBlstO'taj', .%ba( wb bfa4uild'^iMlMti-ade8 f]f^ ice 
■«Terjwbtre;eX!Cep(i»t.theutanosbOn'tbeeumaiite«(thal{^er 

'hills,ifaIl.otipri)cb-nirfftceB It-em '^stM'^ed^ anil )f aU.iJioae 
actually exposed! had beeh-eqUBJl/ oapUbW of netaituagiUie 
hnpres^ioiwtnaide byice'^ io' point of Aict, weut^iSMiU) esety 
valley in tiiebotuttry, forms of tlia- -fiui^iMK ' whtcb, though 

' changed by weailierutg and'otbef agMcieBi Hi* eaBjpt^Tcan* 
nect ^trbngh a fietiefl of fiimilsr objeeU Ivith tadu^table 
glacial surfaces, «o as to satisfy ourselves itJiat Untse itQehaye 
be^i glaeialised. Thus, aotbi^ts>nu»e€Oit>noi}iQ,ttieItigh- 
land ralleys >thui rounded bmaps of lup^^nned <g^t>fi. oTimica- 
6laite,rnttii' th« strata di<Hb.sb«rply-4tiinM^)M <'Ifir WM">i*~ 
stahwB, expofiure baa oaueed a weatheia^g,|,tlid ;ffdei^ of 
wliieh wei *u>.y knew to bo oner twoi) Q^'^vWit^i^fl^if f)chfs, by 
thie. pnouineiwe of quaxtii vBin«.4.o.tl4frt hMgUt-i: Jlfgi^.fjtese, 
weroftaa find, w^ere a Feepnt eKpesupe hiw initsn plftce, {(or- 
£aeet^of^ the same-iroelc. fiiutlytfine^i^hed andi#ri»M.. .Qtimr 
exatapUai)) aU intermediate d^fffep^ of wiE)at^ering,c|ipi.be 
deteotod, etesrlyieliewiQg that (be p«li«bEfd aQf\^lAOH,\i(fi^n- 
ginaUy that of nil auchirvliuided taa«1^»: .-lieTifieiim^ when 
Ui»r«.is a tiagle aase decided of p^Ushing' tD; ^ wholf glen, 
wb' may see enoitghfto provtt. UfatAiu^^'AA ^.9iTgtW>^,'9P4~ 

idjtionieftho.wheie. . SoaUi:^ if.:(YTS fij)d»W»d8tftiWHilfA-peT- 
tiiin oetosid^t'able dftgrtp oS >)>ardn^ss' li^fi^f j^PMCT^,^ pP9- 
joufiently' above thtiEMrfhoej 'ftSiSit 6]a<r«latap ^nd QfaigjbitJb, 
iii Mid:Iit)t^ia»i at'Cull^ht iai;i(^,. andat j^r^.W,Si«U^gr- 
landshire, and always in these instances eoKwf^tedf'and 
8i*riftll«d.e»effli after. Joiig.paqiiosucei,! we^maymftfejipref^publy 
iaffiT that other eaudstoM Bu^fac^s; il* ni} r^spept (^fr^V^ttv^e 
attuatipn idifibretiVbiiG'ebtiM>Araitiiv6ly s»^f aqd>tep|[^itg.to;a 

libtttayiDanditionof tb« surfao6b^-w9i|ld ih^e. Jnei^.ig^qfUfAi^ 

■liilfeffli«ei,i(;of.tbepw>|«P'conMstiSne8.,,,/,|:,-,l i;,,, rLii,ih>'' ■' 
As our own ^neighbaurheod i& specially t-ich in ihe .p)^fiO' 
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■-«ofdea.''"i'- ■■■■■•''■< I" ■• ■■! V vii. I ■>■■;■(. .,;ii'l if: .-i-i,' 

■ Thei^'RWi 'ftaiaiw*U knowD, »in«iT«rta*Bi.faM(i «f..tilie 
boaFiiVltPelinlfi^tmi^'of' Bdhtbwr^iCwlleinicW .^bkb-' have 
-l^VideAltybeen t>oli«h«d b; Boitte exier&ftl-af>())i«ation. '.-Near 
tMS, ia'tfcw^bandaitifm'of'tlieGiMTiEMheBiiieiin'tlttfGnBB- 
fMAniet, Mr Bftvid Pttge fonnd the eilbjaeent rookpoliahedtad 

'StriiUdd,' ' It is v/BiVvemttiiheTeA ibbb, aJ te^w yeeff»Agpi:on 
"Hie' tMMing' eut of 'thfe BOpei^Jiial 'detritmi oni tbe-'sonih 
'tthm^ei< of Arthur's' fieat; above' Sdi»l)sci>K's RibSj w«potl890 
'feet htiofe tfa«' em, tlie rock was fbimd to forin> a> kind: of 
tro6g>(; the (AdeS and bottom of which-were polkbed and 
striated, fh 165fK some «iittmg» at the St M«rgwtt^»'rita- 
tkifl bf the North Britirii RailirBy, near JedtVLodge,' enabled 
me ■t6a9(fflrtti)n"tll»tth« -north 'MBt* 'OdAvibad^Seaili 
8iao6tMd"And liidik^ ia'ftt«ttisely the ^itffie nmtinW,'ns»>«ly, 
■wilfi"^tHse"ind- giWvinga diverted fiwm a poirti eo«rth;i«f 
■weS«'J '*li'i!^'riiitt*rtua^rtftinided and B*riated bowlders weiin- 
tettipertife^ thrriajjh' ffle BoperitHnimbent compiwtjiWiire! c!iiy, 
There'hkil'ilt*?yt)e^nftBtffiHHr'exposiireof't*oi8«*fao« atthe 

■pifttng'itf'tbteB^IigaifB (Hvd'Ediribiii'gb wnd SlftsgoWBiaHwftya 
■at'!Raffiti;'tfrrdthei^6' Ukewiae we see the rock poHshttdarKi 
ruw«*e*,"Whn6' thtf-BMc-dbiei'Te a' siiAiiai' a*reeli<Jn. In 
Bi*t IWthian,' ID liave #buwd at Wtiitekirk, iat Oi-ftlgj at Feo- 
-t^b TWiV, and dthfr- ■^leicM InMancea-of tJiis f>lwB«inet)6fi, 
AddHid*^! to' 'tlloftfe'prfevteusiy" detected imtbatcouaty,. dPro- 
t^as6v ^sMirg 1)keM«t df^ted 'glacial aiitrfateB tii^tbe 'Mcbt 
ftdnf oPtNbMJli ff^r^itk Law; lieAr the' base;' The dJueoticni 
of ■t!Ba'''^nl^"is geteeraUy +ery'«eflrlywniftifni/n!arrt^ty;'fr«m 
ftfife'tfi'tWopDWWatMh ef'weati bblwg Ih^' g«nbml iditf*6tion 

■oPtl^'ViHey.- ■'■"■.ru:u ...I ..; .■■.•.,<■. ; -, ...(j,!.;,.,- ■ 
■*Tllfe5Wla'bdni6tbing iti AegewerRldahflgymtkmbfwiirdfe- 
ttfet ^4tt ftioWe rfetnartable'thah irtthiae'poUibediS^rfatiee. 

-It^a^i#Hf yekfs' Biii'i^e Sh-Jftmefi ■Hall!*b9«'ved:'tthai'ptGUliar 

■ftfl'tttWl4ithteiA:e'n<hlehihte'taJlediet'O5fui*i^Jifflrt;alnd'0fw^^ 
he pointed out in3tancES''M-Wje'-At*i<eyOWg"a^id-'SffiT4in^ 
mtUlk rtwks, in the hill of the OlrfTown of -Edinburgh, and 
some others. It consisted, as is well known, of an f^rupt 

C.oo^^lc 
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Aie« or dtiF to the wetrtward and a geatie ildpe to'tiib BSit- 
waed, the fsee beiBg uaually oompoied of «aDieieob-ciq>a1ile 
of presenting a powetfol resistAnee to any dehndio^ «gpnt. 
Colcmel Imrie fmind ia die Cantpme Hitle aad the Otonpiaas 
a marked tendemy to4hd aaine fonn, witii ike agw» atwe^ 
roent. More than thisr, but qait« in «oeAinnitj with H^ls-a 
tendency in the surface of Lothian to a ridge'^rid^infugh 
form; exemplified most strikin^y in each groups of third-Tate 
hills as those of Dalmahoy and Garletoo, where the lines of 
both the heights and hollows are throughout very nearlyihe 
same. We see the same form on a subdued scale in the 
ground between Goratorphine Hill and Leith, which coomsts 
of a BerieB of hroad longitudinal Bwel)^, with slight h«lloWB 
between. ' All of these ridges and holl(»WB"ar0 inibe same 
direction as the Inlls of crag-and'tail; and the w^leconfarm 

to tire direetibn of the striie upon the rocks. ' ' 

'From such sbjects, it'is buta BtepMeatmd duft^tiefva- 
tionS to the sfdes' of tliese larger bills which bound Valleys, 
OB the !Kfo Lofflonds and the Fentlands, where'we l^ryoften 
firtd^ureinarkable ft>m of surface whicti' may be desenbed 
as Mouldings,- eitending long^din^ly, irat BOk'<itways 
quite" -hoT>KontaHyi along -the slope, and tiear in their ccpss 
Beetionsbf erery kind of 'abruptnem or isequ^ityTieingaboTe 
the sectiotii^'OBtlineB. Soch mooldiags mv easily seen on the 
PeAthuid» from M>out OolintoB ; en t^ noHhern aspeota of 
ATtbnr'a Seat ; under Duneam summit inFife; ftn D«inyAt 
iVom the valley beloW'; on several parts of the Oampme J^eMs, 
particularly above Banton ; on th& hiHs to "the soutb-cfLooh 
Vennachar and Loch Acbray, in Perthflbire; amd -on- many 
other of ihe Scoltish hills, but generally must ' dearly When 
the Sun ahines vt a Ic^r angle alongthe slope. They are oleaHy 
attributable to the ftperation of the same agent, of which Some 
other flemrtions iM-'it-PeguWities have fiisfaiDned ^e longi- 
tudinal ridges in the valley below ; that is to s^j mors oar- 
re«tIy,'flome stronger coneistency of rook-has fn 'hdth oases 
prtoewteda more than usnal resistaifc^ toth«'plaBkigaigstet. 
NowtileBe markiugs are Been at great ekvations tii^ong'tha 
hills, and but a Bmall way from tfaeir summita ; and the •Smr* 
ing shy-lines of the greater portion of our secondary hilla are 
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when w» «liiqiRatfl,cMB Aod oth^r VQog^, paartsntw only.^x-r 
iffq^ito9ff)'B«id,61iei effflpt qf 8ul»8equ«Bt we»tlier|l>g wd Qther 

l«fl^,(ftg>v]de4 waylytlip wiifllp. , ,, , 

, ■ ,1 ;aq^ pr^iMM^di however, to nhevf propfs of a gentsral ftbra- 
BlPp in gflo^wj^, cflnip^:;e4 to wliieh Ufe. above cap only be 
49l^f^elj^4')^ a(ijljitvaqt B^i sub ordinate, 
, , M-p^ ^Bdfi^,t» 9f - gpology ^-ill ^fiRiem^r the qfiking de- 
- BPCWtWK yy}vfi\\ J?r ,]Vf'Clii(}opf>. givpa of th* range (>f old red 
. »i*|ifi9*onB nioijptaina. which exteods fi?r fifty mif ^s along the 
Wfipt .fluasA 9^ Kpss ^ Sutherlaud, From ^ platform of 
il^tBTOo4.g9^iW. <»n4ulf<it|i« ia outline, ^d betvfeen 200 or 
300 and 1000 fe£( ^*^y^ \b^,^e^f]i\p^ trhe^e: )n°,>4BtALDS Up- 

lotsdJiyi to, to, ^eit^ t, pf 1 6rei« WAOO .t?. 33Q{) . f^et ahoy« the^ sea, 

wWi.ffi4e!!»9aflt)^,bet,TTefn, jn,,soW'lrf.ffbieib Hfi J*fces. and 
#Bt»»W*-u /.TM fltrft^fti tifflPgi djapqw^^ i^t.^.Jtttyi a^g}e,,it J^- 

■ oo»e»i!f^eiiti !thfit.:(bey.ft|i6 ,t}iq r^J^psh of pf)ft.ff*dPiPBfflfid 
fomwtiwiiowtiof jfbifih w©«,hpve hp*«»»it by wm« s«tenial 

-•genii. S»4J»itJ^*ii*q,tfepd«itrict,Jnis.l}wp rfgivrfJedftSiaMpik- 
iog.^amti^e pfj th^. prtn^iftii of. 4^^^^m, j»4d 4ff>e» -^^fi^tfid 
to aa BHsb .iiLfiW*ftnt§jry twfei.U** ag^t, usgiuHy presmfl^d 
bein^.^Aten. IHqI- «#^.^ thiQcie m9untAms,,«p,fftr.^^iK «(" 

smi«a t4v»AfM tfl tJ*S,lCflftPti<tP«Wtp Wl.tfee Bfi(i;hut.^;Phu 

■Sftor, j»^ft(i)ar)»nidflbH'e.,fl',iiWftW Ifiw ^t*hiof -thftswwdfttwe 

■hapdwsiibs-.CWPti *M. jfla«ftf 6 l(enft*y;i, ^e .wftT«8f .^hlPh ibftve 
.;cu6[i^nt0 vPVy.fftRtW^qfprraB,., ,-, ,. ..i ,.,„ ,;..,,, ,,, . . 
„!jjt 9pm9» t»,mfi ^JtA"I^V ifiadJpisflibAe ftftt.ttw w*- b^ \«pn 

■ fcl».4pe»dU« ^gm^ i» tJl^p CMC » nod, fr)?.tl(q,fpilewioff v^mim ■ 
•mWif^, On- Wtp,g»e«p.,plMfo)Pw between ,ttw pioqnWw and 
^.icQftBt,iwBdft.Bpt,pefl tfe?. ftfftgip«i(ta.(?f ^tW^#tWP wbfph 
■wouWjbe dqpoSHted tttere, b^'Utpb^iV. opw^twa- , ^^qwi^, We 

■: bwei(!t'H'riJ>'WikIl««4> m Qil^timmfl^■»^i ajl fiiUmg, the ^o*Bts 

irtDgiiWu*)ifli?ffayeft( awd.wpsB Jfythpfs int^ 4*^ shft^* and 
ovmB^ wUh isalftted cpli^ajaap maiKea h^rs wtd thers left pnt 

D,g,l,..cbyGOOglC 
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at sea ; bnt the faces of the moantaina in question bear no 
trace of soch operations. ,'.',. 

On these mountains, however, at least such of them as I 
have examined in the district of Assy ni and at Loch Mare'e 
in Koss-shire, and on the gueissic platform whereon they re^t, 
there are abuhdaiit traces of glacial actidiu iTiese are apt . 
at first to appear of a confused and contradictory diafactef" ; ' 
but all difficulty vanishes when we arrive at the idea of a 
local system of glaciers succeeding a system of things during 
which a more general glaciation took place, and Bubstituting 
for the effects of tliat more general movement effects of its 
own ; the key to much that has been perplexing in the inves- 
tigation of this subject. " '.'"", 
Tiiere is one of these mountains which attracts more' ob- 
servation than any other, on account of its extiuurdinary^ . 
form, which has given it among sailors the name, of Sugar' 
Loaf^ Ihoiigh it is properly called Suilvean ^meaning 'Sar 
Hilt). It extends'in a narrow ridgy form for upwafas of a 
mile, with sides so steep as (o b^ inaccessible in most, places 
(I mcasHi-ed aiT angle of SS" on one Side, and found the pre-: 
cipice on the other absolutely vertical)'; (he west en^beipg 
also very steep, while the east slopes away in a tail. Seen 
at the west end, the hlH looks lite a Tofty lower with itdome* 
shaped top, something not unlike the Bddystone'lLigh^housc, ' 
— a resemblance not a little lielped by the' palpable stratifi- 
cation, which lias the appearance bf a "Titanic inasbfiry. 
Another perfectly isolated mountain, call'^fl Stack; 'pretisety ' 
resembles Suilvean, and these, from fheir position,'may be 
considered as a front guard for the series towari^ the sea. '"' 
Behind that range U a series composed of Cuirieag, Canisp, 
Coul M'ore,' and Cbul Beg, Which, witli bold faces to the we,s^,' 
(lip down lin ths east at an angle of'iibout S'^j their lofrei- 
slopes in triat'directiori parsing under' another range ^of 'fill's 
resting on a broad ban3 of limestone.' ' If he ba^ks <ir '^aslefh' , 
s of iill' tliese hil^s'iarff domposed ofijuartz i'ock-^a^d-'. 



stone metamorphosed mto ih&t character — anjl the barenes^ 

V : v'i.-'i ■-'I' V-'uii-i''-" ■ 'I'--" '■ ■ t ■•' '■ "-■ '■:' ';i' i-'"Ji"'l or- 
and wfiitene^s of that peculiar surfac^ig gives them a very 

larent thai 
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■kable appearance.. It becomes readily apparent thai 
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these quartz carapaces, as tliey may be called, are wbat has 
protected t^e ^illa from the utter demolition and FE^^yal 
whicH hajve befallen the matter once filling the great inter- 
vals pet^^pe'n tliem.' ' , ., 
■ , ^ow, in this range pfhilla, there are phenomena of smoothr 
ing, ptriation, and detrltal acciimulationa, which can only be 
accpunted for on the supposition of there having, been, be- 
sides a district, gtaciation in the valleys, like that of the Lake 
Countryj an earlier general glaciation which haa passed 
over tlie backs, if not the very Bummit'a of the liilla.. 

The valley in which Loch Assynt lies, extending up. into a 
spacious bosom of high ground inclosed by the summits of 
Ben Uie and Glasvean, hns been the seat of a glacier origin- 
ating in tbat bosom, and which had swept out to sea at Loch 
Inver^nd Rhu Stor. We see all along this course, smoothed 
roc^, with ^triee m the,H)ie of the valley. .In the ;higher; 
parts, "^re moraines, ojie of thena, forming the barpjer of a, 
little Jake. In tn^ "i'|ldle part, about Loch ^asynt, are 
accumiil^tfpns.of moraine matter : wl^ile along thc.gneissiq 
platfbrni,' towards llhu Stor, aref examples pf long ridges, 
witnjhe ^((^ss sejfe.tp the. east, and a le? side to, wept, at- 
tendedbyg^nering; of m^^aio^ matter jf). the lee, cont^jning, 
>vith many, roasse? of the ^ei^, so^e of the red santj^tone, 
wluchint^X^p presumed Uf have been, Jjrought frpm^the. skirts 
of Cuineag. , "Wjfcin we go onward to thp low.patch^of s^nd- 
Btopeon thfl-coaBt,atStor, we tind fragments of the gneiss 
carried over it, still confi^iijig a ^tfresterly ipove^^^ at this , 
place.' _ ^ [.,!,. .,.. , ,,„ ...-.,.■ ...,.,',. -. , ,|- ■ .,., 

At tM back pr npr|.h side of the elevated rid^. foiled by 
Beii Uie ami ,tllasvep,n( t^ere.i8anpther,,va4|tjy, called. Gflen 
Cpul, jivhichrmvi (jut^p-^he^westvv^d^aod Up^ptlj fi|lled by 
th« |«8tuarj of Kyle Skou. : This has li^ey is? b^en th^ seat, 
of a loc^al &:1acjer,,as.appear.s from si^^lar proofs ^ but it )ias 
been on a iSmallpr scaje, oot having haii ^nch a, pp^^ioys field 

*'"L^il7^4'Sfe°^'^^''^-R'^-'''^''^^*^^ ^■.r-'.iv,!. ■■■'. 

So much fpr tne.glaciati^ri of ihj3distrjct.,vi;here tner^ are ^ 

bosoms amongst the Mils Min valleys rilnniiig outfrdpi ilierii, 

appropriate seats of local glaciers. But on the Summits and 

high slopes of the hills, and on the portions of the gDeissic, 
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ptatforra not connected with vaUej^, there tuee traces df tM 
independent nod, I belier«, earlier glsdatkM. Oh Ooiiiei^ 
•Bd Canisp — on tbe former up to the height of 1700 W 1800 
feet, and on the latter not much less, the qnaftz sarfabeb sfi 
marked with black ttreakingt, which are the striEe pectillar 
to a fringnlarly hard rotk, and these rtia ^m aboilt 7f. 60° 
W. with certain exceptions. One of tfaese is at the Yii.i.'e of 
the slope of Oiiineag, where tfae streaks are frAm tfae direbt 
tiortb, i^Urentl; by reason of the tutn which the ag%6t hiis 
there recnved from tbe base of the adjacent hitt. Another 
exception is et the hollow dividiDg the masa of the hiD fhim 
its loftiest top, where anothier sjstem of streakiitgs comeA 
in from tbe direct -^st, thus witli the Other set iMp^ng ilM 
summit of the hill. It may be remMked ftatthe dip of thd 
strata on tfae backs of thme hltls 1h UBuniry afca HQUeWBHt 
greater inclination than tbe outline of the surface, the r^iM- 
ta*ee bAVin^ beentbe stronger the n^AVer th^ bOttoitaJ TlJere 
is a greot qnantity of qnart^ slabs strewfedaloiig'tM baek Of 
the hilli tMing tbe la«(i fragmeots Which h^iVe bfeeh'torA tl^ 
by the demlding agent, and many of tAc anrf^e^s exposed 
Imire eridenttly undet-gohe no attrition. ' This bb« Affbrded tIS 
an of^portanfty of obBCr^ing tJte dIflWenee b^tw^en-Mi 'ftbi*&' 
d^ surface and one nhich has ottdergOite Ho ibVtittt^n-, and it 
is very striking. The linabraded fitirftice prMents art'itictjua* 
llty of outline, partaking of a tubercUlated chftraeter, which 
is entirely wanting In one which baa "BeeA sobj^cted 10 the 
Stridtlng agent. .,,:■.. 

■ On a Bummit running south fVam Beti 'More; folly IflOO 
feet high, and four or fire ntil^a to tfae acnth-eastof OWtieAg, 
there are fttivakings on tbe quai-tR, Observing tfae TlOfnial 'di- 
rection bf this genera! movement, -ntiinely, abdiit Ni'BtyW. 
Wbatis most cnriotiH'and signlficaiii, and BetHcrs th«'qoeSiMti 
of twoBystems and epochs orglaciiition,is, th« f afit <!)f' th'e^ 
brfng*^pOB <5Bnfflp, fero&a *r!rtt6 connected With thi^ Weill 
moraines at the base' *hieh were adverted WiiVi^e'eftriiei:' 
pat* bf this pfcpeh ' The '■ stfdtig ttortiiyi \iveiii.i aftKS^krt'the 
ha* ii'om the'nortft-VeBt, a dlf eclibrt Itt Which 'n6 Ibcal di' liitTtU 
ed mass of Ice could move, are clearly cheqoered with fajfatet- 
etreaka pmduced by thii simple dbwn-hill niovenient, Miicli 
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happesB t» be ft^m WSW. It m»j also be relnfirk«fl tbflti 
OQ soma other portB of the mountain, of no great eleTatibn^ 
tli«re ar« dDTTB-hill Streakings witiiout Any of thoae frem tbo 
uortfa-ntBt. Such is likewise the case on the back of Goul 
More. 

Oa the ^eissio platfonoi between Coul More and Suilveaa 
I found pnlisbed surfaees, striated from NW. to W. ; and 
to the west and north of the latter mountain are markinga in 
all reSpectfi Bimilar. Siich ie &» lla« of the ma^ axw of 
Suilvean itaelf, and of many mdges and boUows of the gueieSi 
as may be partly observed from the Map ; for each in the di- 
rection of many lakes wlucb repose in these boliows, and 
which are laid, down in maps. These are aitoations where 
no local glaoiera could exist. They osly c»uld be marked by 
■ome glaciation more general than any we now me in oper^ 
tioa.. . ■, 

M^a piu-ticular stage in iheiavesUgattim of tfaia districi,! 
"thought that, there beiagjvoofa of so extennve a denudaUon 
in Assyul^by an abnaJKoga^enteoming from the n«rtli>*eal^ 
we ought to find extensive depoaita of the dafritusofthd dis- 
trict io regions sitvated to the eastward. I therefore madib 
an isxtcnaive detour, in order to pa«a along the vaU«y con- 
tainifig Loch Shin, and looked carefully tjiene iorfrftgmants 
of qoactxand old red sandstone. Not a fragment was to be 
found. The. mystery' was, however, soon elearedup ;■ fofh 
became evident, from .both striated surfaces and mneuneH, 
that this valley had been, like that of Loch Aaayjat and Glsa 
Coul, the^ seat ef a comparatively late, local glafiieis wbivb 
necea^rily had swe^t out every- particle of earlier detritas. 

It must now be observedithattheproofaofsucfa ageoecal 
e^^teiurion' and to deep a vt^ume of mobile ice,, me- nort eon- 
fined .^.this district. Streaking, preotsoly theisame-BBr tti6t 
of Ouiae^g abd Cani»p, exists at an eleyatdoa of at least 2000 
f^et^onth^ annular quartz .nuniatain named. .6«n-£;ay^«o{it& 
Qf.Loash.fttai'ce, aind forty mites (torn As^nt^ri+tkis .Nation 
b(^g.,li';9n\ !$>¥.,. or [theEcatboutA, and 'totally irrespeotive of 
the fonn'of t^e htlL - On ire» ground, betwie0n.GUarloidi< uad 
iPqolewe< there is similar marking, with a dirention from 
yV-tHW. So also is there in th« gi-eat elevfttsd. v»ll«y of , 
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pa wMgc ' annm 'titeialaodrn'RoiA-sbir^^tlie dreary Dlrry- 

it ttsmw to raethai tbo whole phebonwit&'can imly-.b^ «ic^. 
cu^»A*Aifot, by ««r 8iippositi|r that there- ffU;/r«l, a general. 
slT«epii^ of tbe sarface cf this distinct by a deep'flow Ofiintt-; 
bileier,«Regi««tciU]se, ifnoCtbeprincipalvofthaieaoraiouf! 
denudation which has been described, Wat of which tbe sftmlB, 
fn>tn the nAiveraality and power of the f^fent, were in a great 
mcMora oarried away. See«ftd,1aeaX, and cEi^nly HabKnal 
glacierB, occupying certain valleys ia the more eleTatedmonn- 
tain -syfiteiDs, and producing moraines, compoBed of brown 
clay, Band, and blocks. The small glaciers first -pointed to 
iD'tiiiB piper were perhs^ of a still later dat«, when the. 
mean temperatQre was not much below its [wesent pvriat. 

Ilie «xa«itpl«a which have been cited do not, after a}), i-eCsr 
toaveiy estonnre difrtrict ; but when we ta^e a widei' range 
ofohsevvation, W6 find pbenomena. wbioh are Jbrrtbe noat 
pK4 Imperfect' harmoDy with thoce.oftibflwe8tooa3t»LA.ast^k. 
Passing taorthward to Khiconich, we find near that:plaee 
strin coming in: from the coastt from i^DOFth-west^ sad 
passing across a high moor, with no r^srd whateTer to the 
inequalititS'of the ground. A little farther iiortfa, lat-Loch 
Lasfbid, aifine sorfaoe is mackad with striatioa. from the 
DOiik>-wtMt, heiag aeroat the -valley in^ which, it oeeurt. At 
an-topeung-iD the btdd gneisaio coesti whieh looks ontupon 
the Pentland Firth, there is stroag nuurking inadireotion 
from iNNW. ' The high dMolatetracteaUed Moen, between 
Lotth'^Bribol' and Tongne Bay, wheirie there is nothing that 
coald : itc«tnaln er gutde the. movement of the ice, exhibits 
striationifpam N. aft" W. Strise, in nearly the same direc- 
tion, titi^«ty. 'N. 25' W., otieur -iWi- miles to the east of 
Tdngue IBay. "On perfectly fr«e ground, at Armadale, ilia 
markingK^ouit ailmost'direetJy fiiomthe north. When w« 
pass oti te Ci^hnex^, where #r^^ country gctterivlly^is of. that - 
rounded 'tindulating< chai-ac^^ ivhl^h's^eAks of glacial' iaction, ' 
wdiiAnd « ffW' irac«H'>ot!>stndUtni^«t^lfnHn'<poiift9<botw«en ' 
ncd^'iii^ HorthHwest; wln^''$s ^t^htiytrcdysmisfio^A Hne--^- 
pointhiff to the nei^hbrmring hille. Attho ClynellshtiKMia^, ■ 
near-Brdr&i is Sutherlandshire, the ^ne Surface of.siiootiittd ' 



Btriation from a point north of west. This pointing ba(ds<tii'I 
ft v»ll«f rat oi wtuobiailooi^l glat:i£ri:tta(^,Llia«ffjQSVi»t^»Dd tbc 
g(Mig(t of wliic^ sbews/DitiiijifltocAine^^ KwlgQsi M'tipttflMfft) 
uqtial.trua: c^e,; .but if 4t tbe^ ibii,lmejof;itbda4Haiti<^i{q-)uiiH 

aifiBg.'tiiftro«d'tordf^2tBt>>. -^o-.aiatt Ih.H f«i)tn4^iu:itbe'tM)ey.t 
of ■ti»e,6bin,ibwt wjiU* vrftftt.I waaider wukiu>itedj «OQ}'ftiBiM»ri 
BhcimBgiAtleflfit asoteeqiiwatloQtd glaeMtttofii' ^ <-^>. .-■, •.■■:-.,., 
I .found onlj': .»a«iex«B}plQ.!Df rtimarlt^bla' divergence in-. 
Satlleidjuo^sbiMv beyond ^e< instaqces of. nadoubt^d^loeal-. 
glaEntukioA in Aaayal* and.tbis was i» Ui«'Tatl&y<itQ wbiebv 
Loch. 'Ei^al Iks. -Xha.sideaof ibis raUey 91% oo(upi»aed;of. 
qwit^E-tuckysaditihe' whole bfi»ii» a^^eal.i'eaea.blsNfe it«:tlie 
Gwriocbiiii The ^^uaptxi br^Tcr^rvboreBntootbedtiftiwa toi Bi ■ 
coaditioiilof 'ttleLiiigbkatjpiolishf.aaQefttjng whope AonwtnAdton' 
frsotu7iii^'bAK<iak«Qjptataet]'aad.tlid!3tri»<ua"thiiBi&Aa afittfaQ«< 
i'itni.bftw»bn''»''pobMti ea«t pf nckrlii; and OmrrisM -cX BontJii" 
b«il^ preeisdlji'tlie'direKAion ofitbeT^Ujir. ^Tbe^iubabiliitjn - 
isibsMerarrtiulid'glaieierhas^flSceiided'lthis Jtailey irofostim ■■ 
b(^EEbi«f.tbe f^avt'emmebnebita the Dearm.Fctiieatii.::.. . 
i^Af itto'thaiiODii^ of 4bla'.dist!riat, JBtfae Yallentajne&rths. 
western exttemiiy of' ib«'CU9at 01e»,'we bare' scenr tiiat 
tbn)ei>are<.iiBa«rkings,i whinfe Mr -MoolarBn bas desorilwd' as ■- 
hamg'aiAireaiiaa ^NMaitbeiDbenornf the codniry, tcntf^a. , 
tbs>wBsb<£Qast>i-itt«JiihU:bKBpcct tibey diGEeff from iho«»;nflw : 
andoir wti>jinModiatdaoUae>>ti Hci^rtiieulatly mentuiM^ilM. ' 
on Ai«,Bautb>Biii«iDRiLa^[Aw6,'aba(st a^intle'weftiifnH(t,Ddl> 
niallj)iliini^Nibepe:t^eiie.areitwa0i»all crag-and-^ail,hf\\^mih .. 
Htri8e;fir«ni'BNiii,ana'Wiaft»eBOiS<Bbiiaies-an(Jsoit<totWi?iY6W..i^ 
Har'alsoijlbysimiiob ftinjeiitjpoB ^eertain' «^oothinga ,M^:ftnd '" 
ne»BM(»nfitfHiG,:itt< GJen-SpaaA, ttlioiieitbe'Cotighor'iin^eiated- 
BideKiatw Hok&ifl'yiduffr* tlmiS&lkjr, oF„ttt the ,iv«eiti,' ; NortYj iui:.' 
ae.yfimlj|)la()sftrsQame<i6«^-ivUbithis,yaVI«j4,.tii«fto.fl.tiei*b(fadfldM^ 
ro{d6i^//^h- rthet irflugli I tBtiearin:tJ>e ^o^poaiM.'dirM^iojQ. I„ ,Mp- . 
Milo^ 2I(Hn« b»s deambsd .ott6 grvt^^M t)ie>«p0i)iAg fhfiliOlabt. 
Trftig„;apd another at.the junction of Glen Fintec with Glen . 
t«l|»«ffi.n,S,v»vas with Mi^ J^ilne Home, when tbew ^xAiiiplf^ 
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Were discorered, and can testify to their genuiteneaa. I 
itlao 6d(], among my own memoranda, a note and iiketch of 
anotfier, which we bad discovered at the head of Olen Qias- 
ter, with the emootiidd side to the nt^h-westward. Thus, 
in the very district containing the markings whtoh Mr Mac- 
htfen, M. Martins, and Sir Xtoderick Murchiaen, have de- 
pended on as completing their proofs of a radiating arrange- 
nfent, we see that there is a more widely-spread set of mai>k- 
ibgsi more elevated in mtiiation, and in conformity with the 
normal direction. MrMaclaren also mentions smoothed rocks 
on Loch Etive, with striation, to his surprise, Hot conformable 
to the shore, and coming, ae he tbonght, from ESE-j or from 
Loch Awe, though hills of from 300 to 600 feet intervene. 
I have no douht that if Mr Maclaren had seen the oxam^deB 
which exist in the far north, he would have regarded this as 
an exatnplo of that early general" glaeiatirai proceeding from 
the> north-west, which we have -shewn to be independent of 
even mora coaaiderable inequalities of gronndtban tiie bills 
of Loeb Etive. ' 

It happens tJiat,ata place not many miles from Locb Etive, 
namely the Isle oi £errera, opposite Oban) there are namer- 
f>ua . BOiootlied surfaces dipping into the sea, with stnation 
from, Ni sew, being nearly the same direction as JUr Mac- 
larea'a, WNW. Ifthe agent moved on to S. 60° E., it would 
strike the shore at Oban ; and if it went straight oa, it most 
have^.passed over the high grounds which lie between that 
eshore and Loch Awe. The question may arise. Did it not 
pass in .the opposite direction ? One circumstance, not easily 
reconcileable with that idea, and otherwise highly corioKs, isj ■ 
tltat OS) the high groundsabove Tobermory, in Mull, twenty- 
five miles from Oban, there are striffi pointing from N. 60° W. 
^0 glacier proceeding from the hills above Oban could go 
Rti^aight on to this point> and leave marks on a hiU two hun- 
dred f^^t. high- ' But,- when we see jnarks in the far north, as 
injlependent ef unequal ground, and equally irrelative to the 
ktpdi of .grouwls which feed glaciers, we have no, y oomto doubt 
that these Mull and Oban morkiogs belong to the same class. 

Tiie examples in the valleys of Loch Fine, Locb Eck, Loch 
Long,,an,d GairiocK which Mr Mficl^ren has cited, all with 
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i Botttberly dlt^ctldu, m&j essWy lio interpreted as parts of 
this grand early system of glaclatioti, thoagh perhaps paf- 
tiaTly affected by local gladatloD at a latet- period. It has 
already bMn stated l>y Sir Roderick Mnrchlson, that there iB 
no Imaginable centre for the lasae of glaciers of the ordinary 
kind dofrn the Gatrloeh. And the objection id one which 
apparently cannot be answered. Mr Maclaren haahimielf ob* 
served a fact irreconoileable with such a theory in the Btooothi 
ing of the hills of 800 feet high, between Gairloch and Loch 
Long. I httvemyself observed, in the adjacent Holy Loch, that 
tie striatioti, which is there from north to south, indicate* an 
agent which hfls cdme elanting over the hill, between that 
valley and Loch Long, — an eminence of not less height. 

Cionformable also are the eastward markings of Strathcfam', 
and tbe sduthwaM maAIhgs of Loch Lubnaig. I have lately 
observed that the valley of Loch Lomond is glaciallsed sotitlF 
waifdly, the llhe t>f its length, yoches montonnees, iVith itrJAi- 
tlon, bein^ conspicuous at Bealmaha, Howandernnfcn; L*Kfs', 
and Tarbert. Some islets near Luss are of this eiibirkdiev, "bfe^ 
ingpredsely like the exataples ih UUeswater, Those WHo'bre 
accastoiilbd to affiliate glaciers exclusively to high tnoubtiliW*', 
Would be somewhat surprised to see proofs of such a stfesrii 
of ice having swept laterally along the base of Ben L^nidtldt 
At the same time, 1 am not sure that Ihe valley of Locll 
Loniood has not been latterly filled with a local gU(ii6l* di- 
Bcending from some of the elevated basins near its n<A-thern 
extremity, and which, by one of its moraines, may '!iav6 
formed the dam at its foot. A train of granite tloclts' traced 
by Mr Hopkins alon^ the side of the loch to a noHH'erlj' 
origin is a circumstance pleading strongly for such a HieiyryJ 

One example of smoothed and striated rocks at St^dtfa6h-' 
lachar, near the head of Loch Katrine, is worthy bf partl^ 
cular notice, as utterly destriictive of the idea of ei'cltlsiv^li' 
local glaciers, and only to be explained by thai b^ art a^^nt 
wide-spread over the land, plastic, bubpressiftg'hdrd.'arifl iiii^ 
feadily yielding to any local obsthicfion'.' 'tWe'r^-aA'^foi'if 
striatloh ascending' obliquely out of the'locb, passirig'lJteV'k' 
high jutting hill promontory, reappearing under compact 
flay, inlowground.atsomedistencefrtfm theletfli.andeirel'V- i , 
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wh«re nutmtaining precisely- ose diireotiDi]V'>i'i>d''tbai>'from 
-KNW. To all appearnace, the ftgeni; which -iWodiieed' tlwB^ 
impresaions came over a lofty iraageiof hilita.Jrohi BalquiAdei^ 
and passed' on to cross -a . Scarcely iviiveriEangs.- an^ dflscett4 
iabo the valUv of Looh. Ard. Thwehmai»o bean, lad^lfteadf 
Hientioned, an iesae of g1aaei<a by.thfi.abuthneast'eiud of>thP 
lake, among tiia defiles of the Trflsaah*,- fmi^. of tAe irdnglir- 
ness-of vrhioh is caaeed by alarge mctraine. ' ' - r -. 

The descent of this great w generftl glaeKi*iinbo.tlie'6oath 
and east of Scotiand can be tmoed at oUievpoilitsui lAlidly 
and extensive sundatone plateaa between QamfiaLe and Glaa- 
gow, exhibits extensive smootiiingB,. with.i B^atbnf Awm 
WNW. Eminences of tn^ in tba valley 'of-Strfitbl»la»e 
have manifestiy abraded faoes to the aortbtwest. Tbemiare 
clear morksof the passage of ice overtbeoon^meratAskitts 
of Deniyab, directed to ESfi.;' alsoi inntlke ia^m-. dantic^tbi 
' oret- th6 sandshme at tho Toswood^i dear ILombwt.v-iS'lie lino 
of the remarkable ])aBBagies'tbiioughithei'tr«^l«iiiiraeDGQat 
Stirling Caatle is precisely oonif^itmafali'.' Fftntlwif 'oni the 
'agent gets a turn to the nbrthw!uid,-briifgiBg''i^'iitto ■coa- 
- formity with the line of the Forth valWy ; 'itiODntii»i«s.'tD be 
from aboatW. 16° S., all aiiMig: by Edinburgh' «»el .East 
Lothian, the only remaiFkablc excess- in tfaia tnist'of mbremeat 
being at SilTermine quarry, a lofty position to tbejsontb of 
'Linlithgow, where it is as mucb as W.- 45° &.■ OU'ttee lime 
stone bcre. over beautifully marked sarfadra,' lietfo'vt^pjbed 
of ilie eotnpact bhie clay with b(4Ck^, ■tvblcb, ibe^de^ being 
stattered through the mass, form a'>one a goeid'lfiaflyfeet 
aowri,'i,'fetriking but not unexampled pey(ili^*ity.-^i'i> ':""'' 

Frdiiltht south of the Peirtland'irills'and'LaiallMlWir 
■i'angc,'tliere are no repfti-ted examples of ifcraded tft<%crat<:h*d 
Buifaces.a fact appafeiitly irt 'be attribbted -iothe 'iplfeitei-y 

■ thiiracte^'of the Sil-u«dn'Wllfi6f tfeft"96il(!b l)f S««tlfth*"10je 
'■■^eneral'toammlllilted'bharacteT of'thfe'tnitliiife'df thesB'Mila 

■■l8,h6Wever,Ver;y reitisrka'tilW,'fi'oifci'?tS' rfe^WiiblaHfc^''toittie 
'/cdiVfl^iiratfoiiof'gromk "on- Which W^'ti^eettili *> See 'iilM-kSW^s. 

■ TiE'i'a ai^ato'-b"fe"'n'oti!il-tlidt^ iti''Bfei^fcltkhJrt,-'Hie^^aB^i'rn- 
closetl in the boulder clay are from the w^st. ' ''■■'- '"' 
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- ^iffTdeWaihers'advBnned Airageneoul glacitttioa are>et]p- 
popteA bytfaets Ikiiw SoandinaviA, whicb no 61ieo*y of oxchJ- 
flively IcUttl glaeiatioii, or of Abrasion eitolusLvely by floating 
i«ei«ati possibly sccovnt for. >M.'Bolitlink, who. examined 
tlie glnrikl phenomena af 'Scandinavia with great care, found 
Uiei'bj BA ^e> hftTG done rn Scotland^ niany«xanples of stria- 
tiDn<in t&edireatioR bf ti»e valle.ya. But he also fouoii onthk 
intermediate heights the nonnal directi<Hi obserred, some- 
limeBalltui angie o£50°to that of the valleys. This is pre- 
citely.what Ih^veJbuDd'in.Sutherlaudshire. I have myBelf 
■eeol ^ometlun^'of the glacial phenomena of Scandioavifl., and 
J^lly believe tiiat local glaeiera oncefilledmany of the valleys 
^ thnt ooontry. The mtirainefi of the celebrated GidbrandA- 
dalmi,'iat Mosabuas' and Laui^aud, which I have described 

'tflBevrh^e, are. nob to be oiiatakan. There are, moreover, in 
Iif^Iamld aad FinllOnd cleata proofs^ of glaciers having ruii out 
to north-weatmard and' nDrth^eastward. -But to rest oMttent 

-witii' AheEidea'that tUedtrCctien of ajf suoh aotion can be 
ttoaned batik to the>gt»ntplarteauk-^which'i8 the case, of £ug- 
Hxh geoioglats at: this iday^-^is. (o slandiin a pgeitjon which I 
amcertaia aannot be maitutaided. i Take the following facta 
of tnyiiMfaiebs^Frfliioniia^OinlLy ft eelectioa of veaaOtAS which 
mi|^t< be addueed- fdr that oonolbfiioa* 

Intlie'Vcpynudatof the Scandinavian plateau,.an the auip- 
ntiii ef(4O0& feet filevfllrioa at^ediiad, and JQ the imraediafte 

:'naighU»urb9(fd.of.i^e«lAtJtei,.tb#: aoi:ttbeirn3lope is abpujed 
ati(Ijpiiti6hed,«aih(>Ht to;th«itop, wlt^ gtcj^bati^eenoortl^-eaBt 

'aod'0«ntll-'West^a. line,- totally ir,reepec^ivc pf all' the great 
mountains of :tbQ idist)rie1i. ^Htth a>q.Si|^e^atte,,irhich^t ^we^ps 
JatwoUjSr- .jTIbfire <s,|iif faiot. W> tighei;- group4.;^W which 

'.theireqKiFed'.ftg^aA icaulFl,dPPQ«l"(l M Ml'* -fpot- ,t^e, effects 

rhaviei i^leaffly, bepn,,prndi^ced'by-an ngcai cr^miig tk^ ehain. 

.niem(i#l:il»de»d,|W,tbe,ncji5hhO|Pcilig valley pf the.??civ, fin 

.iM>r»^wj Bflunins ffJ^itrf >ri»>:ti* ;tp., ih* iwtth, wi,tit,,a great 

iUtafaV,imfirfl*«e'it4 ^^^opHi'h'i'at'pl? .f^evftt^on.a^Qg .),l)^,fpqiin- 

-tiM.!M4fi-.f^^'Wy^iift^iSiWfJ9."?jM'ii,ffl?m<«:i4«^.,-ftrl«'=»^ 

-,ffajls.y^^ffr,,t!^?ftj>j^r^8fb|p tfl^,^b^„^ol|oi(i'grftun^a .^(Wnd 
Sneebatte. It;i3 pjvsy, iioweyer. to. see that the miirkings at 
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Jerkind, being wholly nacoonected with eitiier mtfte elevated- 
ground in which wi ordinary glacier could be fonncd, or with 
a valley in which it could be contained and directed, must 
have had a totally different history. Again, oa the anmmit 
over which the road from Lavanger to SnudsTall passes, and 
the great connecting line between Norway and Sweden in 
that quarter, the col ia a wide saddle-formed space, with only 
gentle lieights on both sides, but crossed transversely by a 
groiqi of low ridges. The whole of this space, coipposed of 
rocks of chlorite schist, is abraded by an agent which has 
been able to ahear sharply through the uptunied ed^^es of 
the strata, leaving clear striffi to mark its course. Surprising 
to say, that course has not been across {W)m west to east, 
as the road passes ; neither has it been from north to south 
in the line of the little ridges ; bat it ia athwart both ^ tbese 
lines of hollow, from north-west to nortb-east, and thus 
clearly has been independent of the form of the country- It 
is not till we see such demonstrations as these, that we ean 
fhily apprehend the weakness of the jiesition which English 
geologists have been contented with for the last ten yews, 
in believing that every thing may be accoanted for by de? 
tached masses of floating ice, set in motion by ourrents- 

It is a remarkable feature of the northern peninsula, that 
the descent from the great back bone of the eountvy towards 
the west, constituting Norway, is by a series of comparatively 
short, steep, deep valleys, generally very bare, or onlypre^ 
senttng certain alluvia in the lower and wider spaees towards 
the sea, while the slope towards the east, constitutingSweden, 
is' gentle and open, with an eAormons abundance of detrital 
accumulations spreading over all for many miles, from the 
flanks of the hills, where they reach toa great elevation. It 
was my fortune to pass across the Plateau from Norway 
Into Sweden, and 1 felt myself to have been quite unprepared 
for the accumulations which I met with in the lee of thehiHs, 
fmmediately on descending IVom the bare atrmted co? above 
desCtlbed. The matter took the form of vast lArraAes, wiUi 
promontfories of the superioi' stretching intathct inferiori HMl 
while the surl^e matter was always water-worn and tAtei- 
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Ijiiii,- the iifltfirvUTt wb^r^vfir Iftid 9pen for roftd piaterial, 
Bbsv^ of iffpcipejj thie, Bamp cbar^ptpr ftP tbe stuff P9n9titt}.- 
iflg 1^6 mqr«ineg, of the Alps- Now, it would be pecegBary 
fei: th^ B%fWs\\^ ftdypcates of * drift by fltjating jpe r^diftting 
from mouat^p, cbaipa, to shew bow there has been such adrift 
f^ra pnfl ude ftf th^t of Scandinavia, .while there is so littlf 
ip tiie Qppo^tp direction. They vfoM need to provq that this 
debrital acpunai^Htiop in the lee qf ^ nxpuiitain qhaiit, is Any 
thing difiEereijt from the familiar p^efipfnenpn of a t^it <tf d^brj^ 
in thf U^ of a ^e^ood ov t^d rate hill, 91 of AR isplftted rock, 
9nd ougljt nqt to be Bet dowQ to the aaofp cf^nee ; namely, the 
chain .liavHig ^eep. ifiFfllved 'm a flpff of iop, in ^ome fQTfa, ,i|x 
8m(^ ciroumstances, which pressed hvd i^pon and ^WP]f^ 
b«ie thf bitilier side, b^t, pS38ipg wil^ qompftraUve Ijgh^aa 
over what lay beypnd, leffr there qome of ^e solid in^tter ffit^ 
which it was charged. , 

' It is ^]bo io.,})e. remarked, ))ow little help any sucli mpuii'; 
tatn chain .*» that of Scandinavia ia ree,\ly calculated to give 
lU in.HfplainHig sotae pf the phenomepa. On (Jia shores of 
ihft Giulf pf Bothnia. AUid in. Finland, wbefe tbeie are vast 
l^cea ^itely pplisbed, , with atriation from NW. ; in tbe 
country am; Sloohholm ; in the district between Christiania 
•ltd Qhnwtiansand, and around Gottenburg, where the 
poliahed ftupfacea.ara, equally extenBive, but wh^e the striR* 
tion bM a band towards the south-west ; we are many hunr 
dredft'pf. n^lea. from that presumed centre of action, and tb? 
iptfiFVHuiEig ftpac^pneseiitsftnififimte number of loinorpb^truo- 
^BD, all of .wbiffh, however, have been swept over by the agent^ 
wMiftVW it yf^. , If glaciefsprocecdipg from the plateau be 
pnB^medi we should reqwre to know how any such agent 
deafimdillg fi^iQ bills ,Q«ly balf a^ bigb aa |he Swiss Alps 
40qld ^s^fil ^ver twepty times tbe space, in a condition, too, 
ueQepaar% atten^t^d, th^'ough .the ^it^enesB of the cpuntry 
orar w^ioh.tbej'rinu^ bave . Ipt^ad,. .If ice-iloes drawing 
detritna 0Tep,.tl?e- a(*rf^ce,;P^S, pfeSKRipd».i}i.8bouJd.^^.silfi»y,P 
JfPW any Wqb .agent, i;pijl,4 .J^e, ijjipfJlle|i,c)xer,|tbe ?(j^»nariRP 
MgWimA hflWflWft pf-P^i^,W <!ff«fltof Cflvqtry,.eY^ryYfbepe 
{Hissing as hard upon the sea-bottom as if its full weight 
were exercised upon it under subaerial circumstances. 
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,,i Th^gei^i»]glaQi«tioBrQfi«liMLrwB!iee'irdee^4a'^tlii^, 

,q{ ti»e, Aig^li<;a9 Qiftti^iixnt. Ibis ^niUbntiwnltlnit^tbiirift-tm 
.pt^fs iiJl,o,yer lOiui^imiiid. to a pbint int sootli iB'thig^19EtHi#fl 

jtljfrading, ag«nt fcr 4hii laeat iprtt'ifrofin'ltfeeiftdrtttJweat'.* 
^ount^itM (if: 2000' ^t in 'hsigliti beav oA 'th^^-iAdtw'HM 
.tops atrifttipa in that dweetioa i whila to tbo iwrHi'Vf (WtXurlJ, 
,110 mp.aatainB of gretbter 'el9vation>ioi'8erV^'M'gHilt(4^^ 
places fOT.g|a^r#.Ban>be.poni(«d oub Scsndba'ria, itideed, 
would, be in preoisely th« Mme 'ohicaiiKtwiiMs-'M 'Mi[M*tfi 

such lofty chaiD as the Bovne-^ield .to variegata if « suV'ftiM 
— hence that plateau ma; be premnned-tobe-quiteiitdffferent 
in the case, except as a profxf oftJivigrMidletit ctfutiie'bgQitt 
(Tfhich ifppl^ py^r-rWe puob-elewiiiiBiift- I f 'a .''i/j-n'"' '■•■ 

Speculations on the Cause* .y' the M(fi;e Getf^al (fi^i^ff^MT)'' - ■ 
When the phei)omeij* of ..^pi^f' ,gJfl«i|irii<l<=***W in "the 
region of the Alp^ were Scat pbS4|';fQ4. ,lf?'M¥EKR^iiCh«vpeQr 
tier, Veuetz, and Agassiz, it w^ tb^^lght t^i>^,ith^ HbrauMi 
of Scandinavia, which had been dc^critii^ spinOijieiA^i befope 
and attributed to floods, niight b« j^ccoiii)te«ll&jnil:^ an e:t- 
.tension of the polar ice over tl^r^g^«n„ia«d.,itai movement 
southwards, under the infli^^ce laf a.pfjMUHldptcrf'/di^UtlvtHith 
supposed to reside within the,gl^i^T it^fi a^ iieOioveft i» 
he dependent on the i^filtratioi^ of, jd^at^f i«tpiqbtni[^ andite 
subsequent freezing. Tlfls 4o<=t^'Hflipf dilataAWoba* htvnt, 
as is well known, verj-, g^nepajly p^fldpqfld, inf.cBoittquenee 
of the demonstrations brought by Professor Jam^^^iIVwbeaiB 
favour of his propositiofi.. tliait,."'fk ^l^i^piEJS AniimH^irtect 
fluid, or a viscous body, which, i^ ^^^g^^wn<s)f>i:«eB of aicer^ 

* Sir Cbartes Lvell sbeiTB that the ordinary and aatunl swfM of^|cefi^g> 
fcoriwby eurrenti iifroin fMe 'NE.'to'S'h'.'j oni in kiflsttenrnt to account fW 
th«-gUci|>l nerhingstD Am«H<:a By flkt'ft^in't'slolj^' ^'obseryes'^tliatUe 

fe,ner^ d>rfCtion>i t]i9..B^Bip;b^tb«rliirflAft:ll*a)Wi3|!'J!)li'i' P'^nfl^itkt.'W 
ig6by;B>ap ofthp glacial pl^no«fffi^nf, Ns^^^lflfI, A^tl^jTO^Ite ^A-Ww 
b/fev llJe'gKiiter number of the markings lafrom.KW. to SE. .,, ,j|,i<,ti i^ 
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(iaJa'HMlinftti«n.iby>tbeinbiii»4'pr«BBUPe )if Itil ^Wts*.*' '^ In 
itb«.9P««meti6 tot give-Up t4ii>ivieM''t^"tl'^ss{bl&^it^^i''H^W 
T«ry:faut)wfithsjglH0itlabni8tt>n of'St'ahiifWa-tiafiit^'l^eti'iiiVo 
igHemiipiby nlMiy, m if the two-:t**n^Bibttd'bMft esS^iiHiill^ 
(^nneot^. . M ieiabt wet ba/w9' foe B«>me yesra h^atA HVRe' of 
t>e ftbfTftBWfi leither of itiuit r«giioD"«r''of AlrieHcA."' M'Ast 
£^logi«ts Aeem to be content to: regfvrd'tTi'e pher'6iiienb,"ia 
tb« Tediwed: or POBtncted form in wfaieb they conteih^lJL^ 
thou,. OB csfiafaU of beings produced by floAtrrtg- Ic^ebek"^ 
whi!Ch: bad granect the. bottom of the sea in tbcir' Voy^^ 
•ouUlWArd, wlkOD -ifae land in tbat quartet wa* submer^M,' Br 
by tit98ie agents joiited to Hte-fioea and masses of d'etflitra 
-quvied along. by powerfal correnta. 

■ XmuBt profess siyBelf mable to see tbe force of tbe Itigic 
wbwb demands that certain pbcnotDena shodld be regarded 
as non-existent, or reduced to «onio frftctlon of 'theii" Vit'tiial 
extent, becanse one theory of the mode of operation of ^heir 
assumed cause has been found untenable. Be the vnlu^ipr 
fate lof the Difedation Theory wbat it tnfiy, ifc'can make' no 
change hi-tbBfact,thAt alfover ScaTidihavia,betdw a certain 
«l»VMted point; the rocky surface, whereler it has been dnly 
protactettand' is now- exposed, or even in some Instaoces 
whore it hM been exposed frtr ages, is found to W wbrii or 
AomdoWD to ft"flOwiBg outline, is polished', furrowed, and 
strittted, exactly as wesee that the' Surfaces of elevated valleys 
m theAlps lare wonii polished, and' striated hy tlxe glaciters 
aot«^^<tbSin'at the' ■Resent day:' Thi^'fact'stltl r^aiiis 
to'bc aaitowirtMl for ; ' and if on^ lii^e of speculation ' on its 
i»Qm>fllliSll''fail,-'thii rigbt'contse/lTi.ppreheDd, is to loos opt 
ifep'Miiotleri' ■'■■■■■■■■' . " . 

i-iiltigwinMrkiible that Professor iForbea himself 'lias been 
htrifipxa -^ving 'ctyrmtfeh^ce to any 'Bach consequence of the 
refatation of the Dilatation Theory. i , ;, 

-i-'It'lsi' hawevor, 'fer more remarlyibl^ that the pre.yal«nt 
theories ol^ English .getolqgist^ o» thJa .subject »reft)l< based 
,(^,fit^t^,^V^bich.(u:i<tongil>Ie proof hfl«'evSfi'btefij"6i'*eWV^p3 
oouMibajaJiidaeed;' Onfi'S^ettks tif '' l^gb ialands 'i'nd; fi^cga 
of floating ice which came from the north, and, as they 
grounded on the coast and on shoals, pushed along alKthe 
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loose malerialB of saiid aud pebbl«B, broke off all asgulas 
and projectiDg pcunts of rook, and when ft-agmentH of barA- 
stone were frozen into (heir lower ■orfaees, Bcooped out 
grooveB iD the eubjacuit solid strata." Now, tb£ floating 
and strandifig of icebergs are familiw faet«| but aa one 
ever saw a aea-bottom wwn or aoratchod by mob an agf»t, or 
conkl prove that sack an operatioa ever takes place, except at 
the utmost in a partial and casual manner. I( is in the main 
a cenjetAure. Anotber was not long i^ satiided tbiU '' wa«es 
of translation," breaking away from oratres where a sudden 
uphsaral of the luid had taken place, yteva sufBoient to ae>- 
eount fbr the phenomena, bat appears to be now of ^iaioa 
that glaciers, floating ice, and ourrents, bave all been <!ob-< 
cerned in producing the effects, though still without addressi 
ing himself to, or admitting, the faet of the paiallelism of 
striation over a lat^e surface, which no such, agente could 
have produced. Sir. Roderick Murdusim sunnised that 'Mhe 
iee-6oeB and their detritus might beset in motion bptite elot 
vation of the Seandinavian continent, and the oonaequ^t 
breakipg-np of the great glaciers 'on the porthern ahonea <^ 
a aea which then covered all the flatregione of Buuia.'' 
But this is an op»at4oa which has never been aaen in nature, 
and, even though it were to take place, wo hold that tko ice 
and detritus, borne Mong in a wave of t^ sea, are stUl ini 
fiompetent to produce the vanoua ^eota of ahrasion, polish* 
ing, and striation, which are to be Accounted &r.. Besideat 
Sir Roderick would need to shew*— wbatbe has not attei^tad 
<— rthat the ^^ritish islands a>nd NovtheraAmenea bad&stmir 
lai northern, moantAin ebaiit to send f(»ith the ioetfloos., and 
detritus required in their cases. We have always : be«D led 
to luidemtand that \k, was a nUe- of soientifie gwlogy to mfer 
ancient phenomena tq causes wbioh we. see produciBg similar 
effects at the present day ; but h^e the rulo Beams to be seii 
asid& in favoup of a cause, which has no knont i^bcta.nMt- 
everu j . .. ■ ;r , .,r ; . 

: .Itjna^ bo asked, ean we aeriouHly a4t»eh tb«l^««iVAltte tp 
any thaory vbi«b«itbn<.i^M»ies tbegr#at,|,n4i>flflp4b]o<fa«tA, 
or leaves them totally unaccounted for } ICet this j^ the cbft- 
raeter of the theories here referred to. X shall pcooeed U> 
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staAeAfew:jOiily of the facts wjiwliare tbuB overlotd((4 and 

The fif Bt is thft extent and direction of the operation of .the. 
Ageoit u t^ North of Europe. In the central parts of Swe-:: 
den, and the southerD part« of Norway, there is but one Bya> 
turn of QjammilhUed roeka and of sirtation — tbia being from 
DiNEl. and N£, i-^-it inTolTes hilU of aeveral bumlred feet. 
ill height, and passrs aaroBs and athwart valleys, with an abr. 
solute indiffereoce to sach imegulnriUes. Now, no free sea- 
oonld producs a unifomity of movemant over so wide a spacOi- 
OP with BQoh in^fiflrence to forms of the surface ; and, even 
if the abrupt elevation of the ScajidinaviaB chain deiqajided 
by Sin BoderlcV MurcbieoQ wore fj^anted, tbe ice and detrttua 
thrown b£F by that operation could never have so goon turned 
off in a different direction — first sweeping to the east and, 
then retnmiiig towards the west. 

In tba second plfice, theee theories altogether orerloalc ctvr, 
tain peculiar minute features of the abra4ed surface, w'bicU 
aiie to be accounted for as w^ll as the general fact of an Ahrfi? 
giQB having taken plaoe. I wouhl instance the perfect pglifih- 
ing attd Btviation (^ the under faceeof overhanging rocks, and 
of the Btdes of sertain de«p narrow (^funnela — :six feet deep 
eomptitnes, and little more tb^ji one foot wide- I may point 
Btill nfore particularly to a class of ohjecta which abound in 
Sweden.in eoanectionwith glacialised suriaces. These are the 
eelebpf^ed J^togi^der.or Boiaentopfes (Giants'* Pots or Tubs). 
In UM'iaiidfti of a glaeialised surface, perhaps on the sidf of 
a mesotaifl, perhaps on the col or sumiHit of a pass through 
a ohtun of EDOURtains, vra see a oirculiu- pit of three, six, ten, 
or< more' feet in depth, and thoee, six, or even eight feet in 
diaoietep, wiUk eideaftnd bottom, worn quite as smooth as the 
paptB o^theeurfp^oe nearby. There is an evident coouecr 
tion between tbe pit and th« neigbbouring smoothings in 
i<Mp«oi ofoaoae. ''G«Qra»]ly,-weliBd a sort of obannel nnn- 
ning up to and into the pit> forming an indentation in its 
Up? IMd^ia^oe instaftoe at- least, I observed that a mould- 
i^g^'deiMetlde^ obliquely f^m tiiia-entranoe down to tba botr 
lam, while stries followed tiie same lino, tbe whole sides 
indeed being marked by curious ecoopings, and intennar 
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ioAb vi6ging% and otjier evidenvt nsi^n oCit B}jira)Hjl.«4iWQU 
minetpi^Hy' of presanrt, ihihe. dii-eiiiMn. df 4b«i es.«^)i$tm£ 
agent/ At the bottom; ronnded pebbles irf tSte eineTAf a,^l»yr 
iagbawl aire Bometimeg fonnd, objects that baye elew^y,l(^p 
coDoerned in the hollowing process. Whbn aa £nglJeh ^whr 
gisfcheara generally of circular pits ia Scandinft^'■«4lteat>09el^ 
thinks of lupiiKiua action ; for 1imeBfaon« oliffa 'd^wlDwhioft 
water descends in a casoade, are (tften : {oMild [BO(:bQ\lfHved. 
Th« preaenoe of the pebbles -at thebottom eonlirins him i\t 
(he assimilation. Butivepe be to Inspect aT^»l Gia(feRiiap«t, 
he would speedily see that it never touH h»VB b««hiWSoci«^ 
ed with a watsrfall, and that it bli8'Strongiokdraiiti3ri#ui -pe- 
culiarities altogether apart from Bubh hoMyoOmbiDg ^loli£fs 
ii« wo find at cflfloades. Even in tha chairiMter ctf'the ^iD,4u- 
Enpf&ce of the rock, tbere isa differNide. 'In;sihoBt,iubid«Fi- 
deqbthatihesepotsbarebeeiiiiidbioiMd by'Sodte |)laBtid9ubr 
abmce Vibitth luis wound nrandtHe JDtdiiior« nsniS'jmtiiagMn, 
-asd'passad'oti, — a subiitaQce,' fae^^ret*, :fKi lEarFibiuiedtiftPiifir 
-assocTiAteil with water, ^as to allow of 'tJi^ loiKJe Elllcneb gen*^~ 
JtUy to keep- af. drnear'the bottemior artjl«as^ jtt>tbinilUte:pit. 
Sooh apladtiei^iibitaTice, wrtb natEir<taiittntnlly'p^qBtetJttg 
U t ^^oAyl ^is the ' ioe of glaciers. It'<wo«l<i tte difficdU,- J Ai>- 
prehen'd, "to- shew that> anf 'floatiD^ or wMetf-inp^Ued^fioe 
faoiddjin/it^ sluggish rigid movement (wera ieotbeltomf 8t£d 
idoWn a. tongue to'lidi nnd leobp a«t> so p«anb«r« boUo^s.iln 
:tbe>aQl:^(Udnt-i'oHr^ StUl mope ^fficult noalditb-bofin'^bdse 
'iebo'rcyiwiNi.tiM wbole of the juaneat-glsdalj pheooilietibi as 
e»dihaiwav,'tKf shew bsDw oasoadeta. taiokj ptoce ait tibaj^otbtm of 
m«ea( ':U tbe'th4oiry of -these |^entle«wn'itlltt» pdt^ ,^niao 
burlesque an aspect, I must be permitted tOiSttyb} Ibeii^la^e 
'is'thslt oim^fbr olf -ortbesA iMeiiliat'"idienbTiiMut)bar«j(?een 
nDo^Esed'aod'ils9cribad'A>t''iBabyi-)i<>arsl->anfl<i;rMI<bfVj9jb9an 
.^8sad/ovBt-!by;'tbeai:a>'if<^e'}"'did'<toil) fasist<r^'/l<)ti-.l -i'i<> -n 
>i-''Thb!gH3at''defect.;of>tiie-;ic(H6oe'tli9i>bjf i«f naftoiriiAiHiijt^e 
'nie3Uae8s!«f''lihovf<)nea idNchU in&plidso: -^^'W»>ltMjC<^tt!bP- 
<n<>Ihe■wtol<tl«fl£coHntod!fo)■;^fllU^lid'>tttfe(<Jfk<ia|l[9f0O8HaUlA$e 
jtHnt'-A hoi(Tyi&H'dbiB-pi'eafeUre,->byt«)dBnBeilye*(ipl«9ti(Ji«tl»- 
Bitanee, h^'been exerbised-^one which oouldiginRdboditabtild 
.tiffi im-^aeo of -a, large tract of ooiMvy^iTariiegate&tt)) oonsi- 
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^ei%tite-lttlla^ hj 0D& moyc«en.t.; This could xi«5ar. be done 
tiy*fo«>paFtrft% ftoatMig^ 'or merely impeUedbj 011410:^17010^ 
Wtit^l- 'While dioHe' wito aegoe fw iha tiaa^tig.yovitmDit 
<l<!«beyg<Si':QivD'8baT«sly' adduce a smglt ccaainplc > of thai 
HgtrHiy^-iA-ntkurei ItfAn adduce negative facts of do Bmall 
fttffie'agniDetBtich an agency. At tlie falls 1 of ihecopioos 
Viv^t Oiairimeiti in Norway, just above the-easoi^, the^roult 
Is ife^h ^tfiated under the water, obliquely. to tke e&uve4i'af 
the'river- Now, tills river most have tiplnieakaof ice: ercry 
fep^ng,''6Ui0g its chamael at tLia place with a^talentble'ittB- 
-jiTeBentatioit of the ice-JloeB in qneBtitm; yet no strin'one 
e^n in illat; direction, aad thousandB of nitttera- have failed 
-to obliterate tiie <wigiaal glaeial marldngH io any penoeptibto 
'degrees ''Maity mem of ^our own coBotry -horve. divings -uf 
bmkeu i^jeimpelled dona their ohonoate wiUi imnieDae force 
ati-th0«d^ of.cvei^ great ifroBt'; yttilunprQ^kyobanndapvb- 
fientiinegulamtieanhiidigivert^ttin b totally dtfiiBrettt ajipesp- 
ifmaer ivota itiiOAbraded arid Btriated<Bur&eeB. >I ^wn^ Sn^ tj na- 
pressed' frith this>lobjiactaoBto.the jce-fioe 'thcnvy %>iriubBeFE- 
Ittg ■Mmeimggedv^diF'. nnly BligfaU'y.blQntedi poiqis lof 1 r6t4c 
starting op iti the bed of :tbe Xweed, near Peebles, rwbdMiih 
iuylettflydays I hiLve AvitneBsed magnifiaeot enampleb'of ihie 
rnah *f Tiverv-ice so weli desctribedria Thomsfm'B ■" Winter," 
I'ThisiieeH-aB i» generally known, oft«n injpeded by g]Kn»d- 
'iog', end somediinieB da oarried graliingly ilver th^ ohannel'bf 
''thd TiveP'tsaotly in tbenianDer'flf the ice-Boesof the oeeatu; 
'and^ ihoogh'idLefdttBasMSioa'is on A 'OomparaJbiniQlyiaHiaJl 
■ seatS/'flbmb memoiiifli efiabraaieBniii^t'^ expeetedv li' ice 
^'«aniedlby mUlar^wcveiTeailyjeajlable of \amviig atiy b^^nd 

■"'ttlei*lftdt tl^fltngl !■ ■ •■■ i ■■( i' .r I I ; .■■.-: ■ ■<,v&il<.' 

>t >'iA>citi)esaflnple'oF:wbaiina}' be dalled iiinadeqmte iheteies 
'of '^ttetf p^lisbl^d'Eind^ seriated avrfaceB). TetieFenbe onby-be made 
to one lately st^ed nvirblhnd^iftherevaa idtwellknoWn^-BB^ 
']^ei]W)<t»li'«iKe< full^ilaB'odBBpicutiuai aS"iD>iS<totil(tndi!'i Mr 
-^Blister'tfMaUet'ap^enPB tofte tiidreti} avtiHoviiefttbiaitUeeiTy, 
''thoUgH^Coh>ne^Bortli}ckrcliUiil3-tb!Uaue:8ug^atedrgciiDethiag 
-^ISiiliifKsbciultithe^&ifae^tiide.' <irjie'inaib'prai>QBHioii is,;tk!at 
^b'detititial'oovca'iilgof'tbe land) riuBod along witii it atdte 
-'tiine (^ele'nctLoByBlippedidowinita^face into the Bea,;ftDd ev^ 
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tnret Ktirface« beneath ttie sck leVe), l&vS'pMdtt^g-tipOB the 
subjacent rock those phenomena of rounding, forroWing, 
and Bcrstching, which hare been attributed to the tietion' of 
ice. Such a process, Mr Mallet Conceives, may be going od 
beneath tbe sea, eren at thfe present day. The only re- 
mark I feel called npon to make regarding this theory is, 
that, while few would deny that a mud-slide, land-slip, or 
other slipping of detrital matter, is competent, when it takes 
place, to abrade and scratch the subjacent iuces of rock, the 
phenomena really to be accounted for — the estensire denu- 
dations, the abrasion of mountains and valleys in directions 
irrespectiTe of the inclination of the ground, and the deposit 
of detrital accumulations orer enormous surfaces with no 
general slope at all (as the valley between the Friths of Clyde 
and Forth) — are wholly beyond the imaginable scope of such 
nn operafJon. 

While thus seniible of how far any existing theory is from 
afleoanting for the whole phenomena, I am by no means pos- 
sessed of any theory of my own, which I think fit to be imme- 
diately accepted and maintained, without future change or 
modification. I can wily say that it Seems to me unavoidable, 
ikat we Bvippose a mass of ice to have spread but^ fi^m the 
north generally to the south, ice viscous and moveable like 
that of suhaerial glaciers, and like them stilficiently com^Jact 
to possess great abrading force ; and Water has been eon-- 
cemed in connection with this ice, as evidenced by the cha- 
raater of tbe connected deposit of boulder clay.; but as to 
the formation and movement of this supposed noi'them en- 
velope, we are not yet in a position to speak positively. All 
we can do is to enter upon a few speculations in connectiott 
with these questions. 

.^hat will moat likely be felt as the great difiioulty, is tbe 
difference between the valley containing a modem glaoier, 
attended as, it is by a mean inclination of three* four^ or more 
degrees, and a wide extent of country without retaaning walla, 
and with only certain ine^ialities throughout it« surfaee. We 
see, it will be stud, how gravitation will produce a Qavr in the 
oQe case, but not in the other. The difficulty, after all, Will 
be found to rest chiefly on tlua supposed nee«s«ity ft»r the fcrcQ 
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of gi*avitatioii to pull a glacier along in itflbedi foritM 
happens that the main effect of Professor Forbea'a inTestiga-- 
tion, has been to impress such a notion, while the acteal 
terms of his proportion are forgotten or overlooked. These 
were, tliat a glacier ia " urged down a slope of a certain in'- 
cltnation, by the mutnal pressure of its parts," Aa ftir as I 
can understand the views of our learned associate, there is ft 
hydrostatical pressure troiti a column of the same material 
adtin^ on a superior level, and thus pushing along what is at 
the lower level. Mr Forbes says, " Pure fluid pressure, or 
what is commonly called hydroatatical pressure, depends not 
at all for its energy upon the slope of the fluid, but merely 
upon the difference of level of the two connected parte or , 
end^ of the mass under consideration." It appears that the 
less fluid the body, the less is this the oaBe, from the resistance 
which the viscosity presents ; hut, at the same time, the greatfer 
the viscosity, the more will the retardation due to friction be 
distributed throughout the mass ; so that the sliding tit the 
bottom of the fluid over its bed, will be the more facilitated. 
The glacier, of course, being a highly viscous body, will be 
comparatirelyslowtoyield to the hydfostatieiil pressilfe of the 
more elevated parts ; but it will, and does yield in a certain 
reduced degree, and its comparativfe viscosity ensures that 
its base shall not be left greatly behind its middle and sujseri 
ficial parts — that it must, in short, slide hodily, and so gft^feA 
the bed or surface over which it moves. 

The question occurs, over how small an Inclination iVlU a 
mass cortstituted in the manner of a glacier slide ? "We see 
glaciers in the Alps, moving at the tate of above two' hun- 
dred yards in a year, over a bed with walls and iin^ediftg 
projections, which has a mean slope of 5°. "Will it mOVeat All 
over a Very miich smaller irtclination ? We haVe ah answer 
on this point frdm Profesaol" Forbes ;— " Large dnd ' deep 
rivers," says he, " flow along amuch smaller inclination than 
small and Shallow ones. . . . The most certain &ii!tlogy 
leiids iva 16 the' sarrte cttnelilsioil in the caiae'of glaciers; "\Vc 
cannot, thet-efore, admit it to be any suflieierit argiihienl 
against the extension of ancient glaciers to the Jura, for ex- 
ampfe, thiit they have moved with a superficial slope Jpf one 

,L.oo^^lc 
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im»ill8«fti*ffl%ISrrtfe-flf i1^'iiite8fe''d hail djiil // oJwi 'io eia-jm 

aJftj5;tik4r.ie)w4«!J«^:trf,.thedfe;gfeeiei!abo*i»fe btf«i:0B-ft8fl»b! 

Judging from jyitt>M)caliiaoaitJiey'JpM».l>i^o&illiilla(ii:MliliMtb' 
height to which their detritus extends, they must have been 
swKHralIUibl«Ud3Krq£i'Qeb»vde^t%a K'jyitom mo'i^ ,97£rl sV/ 
IjiB«lb3i]ai4)pstid;in,'iif iitiitcreI)Uit<Bedastscg[ tbBtitlwstb dbthild. 
l>taffib«^n£nktyibtiiiBib^JaaHtuil:ibAiqfc4iaisei»iraI':HdWadawr^' 
which) db^^Duslippea^A ^ithrBi^siBai^iii£-iti<bsitthe, .Ani^be- 
Ij^^nSstetibabfiidBcifflle'toaotmtei^iliyilBnof^BSW'iEdrbeJj^itiBflJki 
they would move under tUe^uifinenod e* tfaSqMentj:atH3iiniaU.w 
tbniiJiadin^'jjuaiA«r,i-ia>ithe'iitiifecl|WBuriL-4t'hich<1tny^c^^ 

^a«'i9ilsMRli^'jeh'tee:Awald^-bwiar[ffn«atUiig [im<*etn jnb it(^ 4ii«i 
Boati^iU&bieltcf'lw bffiieteclitio^sobJe'biitcfntr tep«eel3e)Ktid^^Lf< 

gl(»l»& iM»i)bi«tW'JafJhevtAM?^iii'ti>mitriebrlcaiii;'ifeict<Trjtfi:ipe«R>' 
th ^totdi jMt:>E3itJ^a^ilni£il^<^«bid;ibns WBJoomUet^ hd»(diAy3 

htl«^4Je«^3obJas'h9 i)iitilMtainilh6<{daUiisil^ oClthe<biaDtaind<)» 
aiti#'Sui0lwd'jpotDVtmIMiibbin[eibaT$fa»ut«dlyi«(»']Mt^^t&At} 

jn*8ferfPt&tie^"s J! ^irhi.'ylijJ-id ,isih L.ir, Jiru.a Jovbt^, W-jOf^ 
-'^^it«M-i4t^:^l|f¥^Helr«bl(tb#^ a¥«^«^M£tit^<3tf^&r^ Jift^l 
t#^, t&<%Mifc^ti«C^ Wl^l«d;~^ai^ifiPt^'-^e:''ilM3iRR^^J 
b^B@e^1l«i«ii6Mti:«»f[^#4SMjdfdoo^i>^%»^i- ,kmi9 T^i^i 
irfifflle-iT^tifc tl^gwe- sifiatoifth IdtiWe. ■. " Tb6"'v«66^*£-*eiWJ' 
liffW^ta^ed 4tV'« liial¥^tt•^)f-ke -frism lOOto 180'^fet'-'lfi« 



EtftrM^ ¥edieW^'by ^e' ^fe«tol!^;-hu^ Masses' «tnt'^n«tbib 
bi'eA^g't^j'-atUl^flMtii'^ northward, b^artn^ witb* them'fi«^ ' 
nients of rocks which had been: ^rJved ftodi the i&oinitidDS.^ 
8at4i tB^'l^e'deaitri^titih given. It appeArsihat here was a 
imcif of iie'dtiO'nAXiia in extetlt,'mDVii!g (Outwards ft^HA land)' 
witti/detritua. 'U -miis* have- beefi viscous' ice, ov it wauld> 
IiaT«'hfid^iM>*iortibnf aittiougfa, at its extr^miiiss, where tbd' 
fragmeats'wepd breaking off, a aiore' solid <;haracter may have; 
beoif' assumed;' It aetims to realise, on aTeiyoonBittiTabl^- 
Bea^, the extemlT&glacier-eheei dewanded by ifae p h ea o faiena. 
ofiflbiaMo»ih'tlia<Dpt>dsit« iHirtion-of Uie ^lobe. ' ' '" . -. ■■■'■• 

We have, from motives (rf'<fohiieiii«iiC0j'wltitlMldiliUMiow>- 
aAl'inlt 'UteiutoA gB<itaL.>eDtiai}«Faticlhtbfi'thme[ papenftdal 
depaeitaiwhich: a¥B>:so'i|ia1pablj^ coilaeetddi wUhvihenftiseabl 
Batiee4.,''jItJi»<^bi'iliiiAiy ne«essar7i'th^!ihea^i,-ilM>aidiIbeI.a^ff 
{didAed'idih^rraes^L<wHh'Shj tbeocjiiof '^O^iabp^MlediBilEfiMije^i 
whtofamejeaoiek^ofciktbe'recfetNedii ixli:]! vcui jMiiov' v/uli 
..In SwvdenJ ad.feBiaBiiii7«bElervdtioii3,«x)taB4H:>iibeikiRdt 
o£fltat4er.iuiiaU{iriflnnidly»igtnii|iediaitp]i|i'iipoBtJsietitB^4M4T 
r9akB»Tand>«i>tbfljl«e'ofi «ii^inenedBj la^axtonldse^lauiaktiw^i.blj 
hlackb.Oif ^}')Biro8j imbwldediia-ottt^esattd aridcla^ii^itAioo^ 
BoiTting'. obsenoitie i» ailtjirpaiiU'' Veny gepfl]i6ll;ijt}fijuinafl6rj#;i 
ofi»>^ta«w>)t:<^ifr(.«IadiB(i.eizsietly^0Miittrewi9lilfi[tihl^ flefadhi 
tiiBi{baiidat'jtJrff<aideBaadjBU«t^^o£ieiCtstioig!gJa(9MR,il)fa»tuU' 
h^e<]>eeniled[to<adbf)iifoiutitih«i!teiw3/^ainB^^<sUeivi[lItr't 
setooEDtoiiben'tEK) duraetnitpdi'iownAi^ «ffectiJofi'^a<]lftt)9]}il 
t«U)g>]»Uc««ivikic}iD«d gratlitd'UildafAh«atino^«ite><iifJ't^i; 
iwfttati ii^BiiorjfSFhtfbB J8i8(*ndiphvia;:)0ftvfirt!id wUih hsi^uoSii 
sorted gravel, sand, and clay, betokening a su1[^ei^ff9qt,jA'^. 
teitjl *fitifl&/Aft ifitfeftjWfiaWB h*dtl?fl*rn?HlH»|*!pgff4,ftWJli%p9P- 
^Iflb(^*i/#fltegtP(liOft#H^fftl^t,.t^pW J^ithfttifpiflWifl* ,-}fei 

i^-fi^g<*fi,-ci*l}e*l!a*ar, wWebitpaywafttha oowitily iftidpt^miinc 

n^j4iiKe^*9n%o o(ft«P «isMn^Wgifoi'. "BftHjlt wilep- . ■ ;SJfi«P? *VW. 

found in the aqueous deposit, but never, as far as I have r ^ 
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t^W^f *P '**>« Biil4*c^nt morainB matjieE, Bst^^ tb^» , for- 
tnatioHA,. tb«c< ie the Btill n»r« Jsuper^ciKl opa ,pf ^crotie 
blockB, wMcib.aifiUated io Sve4ieBAiiti;E'inl*a4, extend ^Hitb- 
Wftrd-into DeDmapb, Oernanj, aod RtiiBia, iit leatt as^ as 
the 60Ui pantlbl. These rock» afe. leaf ^oro tban, th{)^..gf 
t^e lovest deposits uul y^t OKe canno4 mncibL ft^rtb^. , .It is 
likewise of importance to observe, that they have been. c*r- 
iried'OVfr the intervening line of the Valdai IliOfi, .wihidi ' 
rise from 800 to 1100 feet abave the sea. 

The si^erficial deposits of Northern America l>eaca|;c»»- 
ral resemblance, in their important features, t« tho» of 
Northern Europe. . , 

In our ialand, the superficial deposits constitute a «eriea> 
of which no fewer than six, if not seven, members bare been 
dewaibed by some observers, fcboqgfc it in- »eAicfi% iif^ ^ 
many are, preaent at one place. ;, , , ■„'->■ ■■■ '» 

One ^ftted deposit, very genePaUy/oond!re8tipg(p9fi(»er9ct» 
in Scotland, istheiJOTtM^ Cla^ (No. I.) , U KjpflgisU.pf a 
remarkably eompi^et 9>enHtrm;m of clay, blue, blajok, ,(}r> of 
some lighter colour, totally imppprJona to;>f(^ter|,,^nd,flitly 
assailable bj ti^e pickaxe ; which breaks ^ith i^jreg^lar ,:^«c- 
. ture ; has no trace of lamination ; and, through whifh are in^ 
.tersperf ed bloi^ks of all aizea, which have traivelied fi^tpn places 
within forty or fifty milfs, nanally rounded, oft^p Tfpra, inte 
a sort of BGiti on one aide, presenting B.tri£p(<^,,^a£cbe& 
This deposit is found, in Mid-Lotjiian, nearly lOOO^ifeet 
above the sea, and, ip some places, is. stated iq be not less 
ihan 160 feet deep ; shewing an amount A'dS exte^ of 
operation for the abrading agent in which it tij^ its ^s^ 
perfectly ^enormous. A ra.ilway, cfltting m»le in't^is ^eposit 
on IMiddleton Miiit, in a situation ppt less thav 700' Geetaboy^ 
the sea, >va8 about fifty feet thick. ,, , -j - ■■ 

In "the valleys of the it'ortt and' Cly^, where'the bpiitdei" 
clay is .veW.largely deve!ope.d, the. mdiided HoiiV ape aH 
m>in the westward, the direction of the agent' which has pco^ 
auced the furrowing and strialioh of th^ iistinci. At s^eral 
places, strata cropping oiii westward under the ct|iy,,naTe beai 
found bending off back to the east, with the clay insinuated 
in the gap, clearly proving at once an east-going force, and a 
pariiali^ liquid state of the clay at the time of its deposition.' 



AtrL^nktefieTd; near B!gib, «»e« ia' a liorteoirttfl 'thitiV b^- 
tvpeeti alifttwtdnb'heS: and t^ aupbiftn' <)bli{^'ilTiCli£,'^in 
^V^ iof6b* f^is aeep, tmd^s i»«Red'fArsev^ni«indnid 

fttnSfl' an'fentrftuCG frdm'ttie norik-vrest, «iid scratched 'the 
planes aftfo^ «r(d bctbw, bt^tiweeil irfifcti H'liii^' been In- 
sinuftfed; ■ ■ ■ ■ J.. . 

In a ffew^BOlated sittiationa, a bed of satid bis been fonnd 
between the boulder clay aod the subjacent' rocks, and "Mt 
Milne Home mention* an instance' itf which some ktf"tbe ina- 
teriEtls of ^his sand Cbuld be traced to an ea«ftfi"^y situation. 

The generally azoic character of the honlder day is one of 
its Mfeat remaAable ftalures. Beaidrt a ffagmeilt of dn ele- 
-{tbbtitfS tt*, reftresentedas faariogbeenfound itt Itby sbme 
woriElHeri'itt'l«29'al OHftWihail, in Mid-LotBiaH', Mt^ Mltae 
Home, who gave great attentibntdth^'f6nnattbir'ai(3'\£y his- 
tory; h'^il6yeH'ftilB38;!i6al:«'ofWaI(iglehlstan(!4'8Poi^anie 
•matt&P^iiM In coniieetionwH.h \t Mot^recentij^,' shells of 
thefexistfrt^ ep&ch haTi^'brfeln 'fttlli'dliy Mr Jiihti Cl^'6*n;ii^^^ 
rally ^b'fitt&:^a''thr6iigh'it8tfepths'ih''CTaHfenB^d;btit^(iei?'a-re 
an'wilife*tr6rti; fflrifl "can;,' the'^BfOT-e, ft* ■ only 'da^sfed' With "tbe 
inoigairtidmttials ■ ^^JSmitW^f JW^h,iihm"afi<iaV^a sKeffs 
in Wk TffiA' State in th€ TiotJlder'cray f and Mf ekt^dfe'liloOre 
Iatel;|'lirifniWc6d'ah-en^re TftTvfe -iil-'AstaHe'eoittiire^m^'&s 
b^Jh^'iFiitfna'by^^lfrmin the'saihe fbrtnatfWtrt^gWris^^^^ 
a solitai^ exception to the riile. '" '' " "_ ' '"' ''''' ^" 

I haye'oijily within the last feW'days been made acquamied 
byMr'Hi(^ Miller, witn'a 'curious anil, as yet, .unrecorded 
feature of'thtsmyBteTioiis deposit, as it occurs in tjiif own 
neighboufnood." It iswelTlcnown tli'at "feeiween Tjeith and 
PorfcobelTo, and between Fditbbello ana Fisherrdw, there is 
a cliff of tjie boulder cl^y on whic^ the :jea ts, makipg per- 
petual aggre^ions. !The beach in tllese places Ja pai-tlv oauf.- 
poaed of a ToueH though levelled nlaiforpT of bouldeir clay, 
With some huge blocks., resting on, it here and there, thai 
have been washed out ol the superior mass, now carried awajy. 
Ait'seVeral places the eye can d'eiect a' narrow ^aiio otiHocki 
cix>S8Tng the line of beach, somewhat like a c[uay or mole^ but 
not' more than afoot above the general level, and not at a 
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r^Iirt amgle to tbe Un« of tbd ooast. ' All «f tiieto-Uodi^liave 
flat «ides nppentiost/aitd-all >0f-AiB8eflBt4i&&B»eidtrtaiadi)ii 
oa« direetioiv-^nnnely, in -timti^t^ Jib&'«f Uc«i».'i XhsR 
are also BotDesppearaQCwofafaonowdHtiic^aop&beiirtfthBBt 
cntiompovemmis, ad Mr Miller callsthnti.'itMllxKiwetuni' 
mouB wheel bad run alongtbd sOf&M iw'ttot)>£ttep(toniifa&d 
left in it a «I%lft track. What is 'of- ttoi liigbest-'miptu-tahaei, 
ibe line of the blOcke, and thAt of '^« -striMiahj sn« ^& 
aboat WSW., both at Seafield tmd' at Magdid^^Bridgv, 
(exampltes threfr miles apftrt.) 1*6* Mag tfae diwfcdottbfithe 
striation upon tlie fast rock tbpoiigbout tile wiilole'«£ onfedfah 
tnet, wtfaat tiie presitnrptioo for A OMnmimiifi of '.oasMr> be- 
comes very strong. The(« i^, -in shortly b :silr&CE}&ifi:lbe 
boulder clay, deep down in tbe entire b«d> '•riuch,' t(l>ii^«ri- 
ance, has been in precisely th« Katae'icirilainstUii^'jafa.'tihB 
fftst rc>^^urfaG« belfftvlmH preiit^isiy-heeii. nib hMlhail in 
its turn to smtaib the' treigftt ac^ £Aa«dibgfiifi;eI(tf tlielgfaleifll 
a^Dt,'ib'wh»t«t«r'lbrta It waff sippli«d'|'(aQ(l'tiLki-Hddig^TDBlsJ 
deposit M the boulder clay I«fi;DV0rttaidiinn-&tt:ei^^ beptte- 
flomed to'hate'beenfiwiHedby tb*'ai^en*i«n.tlM(t;a«««Bioqii 

Professor Fietamgi ta +rbw* 'ftdpetfet* ■ex^t^eaee'i^i.teii 
much bebeHefi In this part »f !fly'sub3cWtlia«tBi?lffiwlef*thBt 
the depA^tmbBt ^uerRlly I fenfld' fitt ouH i^tHetnowvi'Mie 
bouldeji^elftyiSGi'&tie'latniDatgdtitay'.io^'S^asidinti^i^eiEived 
Arom4bep)pr«oMli»g'ft)rmft(kiA,'iti Jwlricii'ltiaoinetcinidsjfiHtf up 
oon^derbble irregHlarfties. TtiisfS'tbeHihty'^BciieilijiHrtnu^ 
for brieks ttnd' til«8 thn»u^i9Ut''8i]ii4ilab(li'aD*haibtwiim^ibe 

'Batd'lr«b« i!H4«bte^fete6tely tO'l^ew^iesalpbtodinBiiKdntti 
for'thehbuften which »bfllt«r ni; aMdi(h«:'iilciKii£affib£iEafad:M- 
qalvy'by'Uile''Mfg«n<ne«'Df'a'l9t^'P(i^ulatiotiu^v'>I'>'ivJiJ9-<'^ 
The laminated clay is 'suotiedBd 'tg^x^'peiba^Jire^aii^^ 
rftith«r!tW'«4y, ftMo<4atedJwitht'airiLbtRidatrtiftrnialMniaflfine 
esDVb, ^epbBe^rn beds/Mid<iBt^realfaJta3wilJi;gitiilrek!>fi3^ctry 
oflfetvdtere'WW inierladligs tfiHtlB sandrsodtkeucbi^ ctf t^- 
CWBoestiJof^biHid Mthhi>ithbi<da(r,:fiberttttdg(raipidr)wd Abropt 

'iSteBHdioaaiofiDfade^biteiinitdft ^«siiiq<|Kbii^ tboiv^I^^j^ 

;iti(Nbj 3),:shell8 me ^fmA^^M^a truncaia, Smmatiai^l- 
catd, T^lina.ciitearea, AelaHeb6reali8,,Cyprina,ial(iffl4if», 
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ifjfdkAjuiHbilicatu», dAttorma tUlor^a,£ua^um HWiIattuAt 

netiel^iii41te,kta«f)t}i&{>«HDd, ]t«iDwoBoflaxg«qMdi%p«da 
ksvlt'jliwrb^nn -fotiDd' ia IhtB set of d^osito. Ja tiui de«p 
bedB'TnroQ^bt fur, lwiitk» Bt PvrtDbello, Im^e treu» are reportsd 
ba(iianiig'>be«Q'fii>ui4^j.tb& workmen, nnd tfaoughi by thsm 
tD),b0-QC[!mkt^ ae lAeo; boiiee " *b thiolE m a b^hq's tiiigh" 
Xbf!^ «nv ^ktiwUa uBderatood to have found lyae] nuts lying 
oaiUMTsi^bdoof the dfipMii. 

■■ i ^^iaievHlciitJy aqaeetta fonsfttioD of a trftoquil era, during 
wbic^.t&«i« Jbnd beeQ-dl^ iMd iahabited by tbe el^hant, 
iUR«Eeco3j:itB|;^'aDd.«theF large mamioalia, is auoooeded by 
mkaCiA&iMtloe Hone «aUB tbe eoane groxd or eton^ oia^, 
biit<^T^iatiiai mtoreigcnwally reeogtu^fld in Scotland a» ibe 
:^,^mg>cib»taub9m\ «f ina«iy of our fields (Kg. 3). This 
jfl^mdtMif nlay be d^B^nlwd A«i a.lajwarlo^ rQntgb.^tf^no^. <o^ 
:beddQdDiti'k.lightiKe:dclurea;el*{ri:|tot,so,tbi^ aa tb« bofilder 
>riagn^M«*ail!jt ij|[i«hil&jlili« iaelvded blomfcaars alH> of swaJler 
-KUjtf uJ^jKia.'tm'jaimt)tt„no,i}fi^Dio rQmftinsj and baa aU,the 
app6ta»a«ej«f!ii(wing,beeo!*bei peediuot. oErioleirt Bgenwes. 
.'l'tia^pean»ite>i|ie)oiili«bn^iifound^ wjtb.ths boulder .doyj And 
-ibiiajtta»!^HaBi;rfft».:tttrflOAt^ >»enouB mUtakaB ^4ga^di^g; lUie 
flif«Bgomie»tt<rf' tb»' «jp^pSeial /dfepogit*. It ia;oft6n,,hof»- 
:0S)qs&^l(ifcMilliinBisdia4«iy:i9fvt^ the.^HnlMe of.tlie vwXb^ .- . 

,. €fftotilai^agaiIuiiQtoell'/a^lIew<d«ri^«.Bf 'MttdTbe^3(No> ■4^), 
Jidqiifadi«i^^4hi«i»yjertolfgi»veliand#%lflflota<rf«0ftl,-'**vepy 
i«ti4fl«p9raadGfieTBil&oaiW)!i}vriimta«^«f$ B«fgl^ni:bROdj «Dd 

Sl^kECihi^K%6ifiaei^bibbHeUK'B«dt^Apctib!pro^bly:o«i?t«'at 
greater eleyatimu.!' [ ( llbip'ji&HjH WKeinl:Qhf^'^f^V'b^i|n<l*^■h^ifa'i 
*d&,Bny)sbe4Bfbeipgi«yal- fodBid'niiit. i . .1' '\:-i-:-r\-',-ui ,ii'l' 
-'TiQ!benBtoBi'^iAlfltnaidbafr'ddSbiriltedia<^KaiRedibe«i9brMllw)h 
^l£ndJaakn|^We'Ea«dfxif;IVHitht (Nei^^Oin^g'^Tei^ ft£iwn 
-fMi to t)t^')e^4,ttajabaut ddHy itt liM'Wosti, '»boT«)dkot ItHrel 
^0f>l!i(«f)0«bl'i4K''«fai8h-iIffi fehmdiibedsicrf &b^il<Jofl>«iiistin>g 
'H^^ij^ilj^^B ttdslftppeaeat- Mtaiki{(rde3bn(rt.ifanf<toibcnsBihi- 

^the>Trii6ll^eafingbed8fi>6Hdib)rMr SmHhief JordahUll, 
Yilii'MV-Jiobn Craig, in the bfMsin ofthe <31yde.>AT'He btdis 
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on« of oieeeimg value io tbe ppsseatdisquiaitton, m iC-iiuli- 

oates tttnt at Uiis partmilap peHed, Ae relattre kvcA >«£ -Ma 
and landi in onrdhtnctatteast, lnd'b«an''rediMedfr9ni tbe 
bi^ point den«t«d in'tbe p««ced]vigfo^BiAtdoir,-dovm -ttf'oae 
not more than IMrtiy- feet a^fe the present. Ilwaaa peiitoi,- 
in short, (^ extennre dry land.- As mightbe'ezpMM^'l^ 
rivers had in this period worn oat holIowB ifibo ndHeiifae^ 
ture of the country ; amongst oUier such cuttings ffWS'^^t 
of the Water of Leith at the Dean, ni our own neigMou]4i«(id- 
So, at least, Mr Milne HMne infeni, and with gbodteasODr 
frata finding on the sides of that hollow, a b^ of tee^avftt 
formation. 

This was a third boulder bed (No. 6), a drift of coarse 
gravel, ccouected witi the well-known erraties, wbiSh, ifaow- 
ever, are very generally superficial. This forntettOB iinust 
be reguded as, ia our district, coftsequedt itpon a^^deep a^ 
abrupt re-inunerston, for it qU«ttSs 'up tO' eknetiuta evea 
higher tb^ the boolder clay. The loog ridg«ll'<rf'i^awl, 
called in Scotland kames.vtiAideuiiaiiiia ibmra^rml'^iiit 
oBor of iSwedet), And etk&ra of Ireland, belong t» thi^<dW»- 
tion ; and the various ancient beaches which oaa'be Uneed 
from several hundred feet aboye the sea, down «o'^ {M^ent 
level, aaaif he considered as the in«moria]B of BtagtiS -ei* '^uses 
in the subsequent and final emergence of the itHiH: The 
vegetable soil completes the entire series, foeifig ttM-pibdact 
of historie tithes. *> . ' ' :; r:> 

Infebe'ibatdfi ofUie'Olyde, there ar(PS(Hne«fi#teF^CM4iutiie 
suite of deposits, though the general harmony is «U9(n«atly 
clear. Mr John OalgdAscribes tbe^vlUwiHg^sst^ aa^'fex- 
istiag- at dloegow 1.^ ,■-■■, t-J i...ii' - 

{SAnd under Trongate. ■•—i ■i----<:- 

Laminated olays with redebt tiarino >iiieUll^-'taflWctr 
pbi^on contaiHing; otilyfi^jsidii'Wfltef eh^lsi'Utjtd^^ 
8. Boulder till. (What are telow appetvf at B«4t^Pai^) 
a Sand. ■.:,....■.-■ ■.-.yricAi,'- 

■ 1. Lowe*- boulder' till. " ■ '■-■-,■ ;ii<-ii>JfiiTio '-' 

' Thi b6ulder tni (No. 1), &t ^I'« ¥%fl^ ^dntainS*^!^!^^^^- 
dance of worn and striated boulders, and the subjacent sand- 
stone exposed in making the Caledonian Bedlway Sttttion 
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preflentiedi Tvitistt'tJie'kwrt two yeu^t a piwe of iiolUJUed. and 
sent^ied suf&ee, whkk, kMr«Tier, baa sifwe be«B qunmed^ 
TheUoo^SAre 9i grawbt, poi^bfrttM tn^ miaa^alaie, 
greyw»clM^.iied uoisbem* eongloDenAe, Mul tjoartaose rock, 
aH-ot .irbfob >are found ia the Hii^loads maaf ju^k to tbe 
nwth-tfMst ] btMiids* «ome less vam-ooai., HaBdstoo«t aad oar- 
bmafwlufi Jimestono, Qma the isuaeiliste . Deighbonrbood of' 
Qiaegam. . . 

1m <aaotheir< ntiwiavi^ betnfl4li Groenockaad Fort-GlAS^ 
goKt^lSr- Smtth of JmidMibaU fouod the fijUowing dapoaitfi, 
wbtdit at in (fafl abw« case, ne veotare to oagigB toth«ir 
rditiTe phuesby namberB:* — 

V-egi^dtla toil. 

&. ColHbe gravelr two £eet. 

j M^js^v&of ^uO'beeU of «aad, gravel, and olay, fall ofi 
■ «earBbeUa ; (33 speoieB found at two yieita). 

TbeiRone- cMligwt obserrv hia desoribed a deposit of^ ^lls, 
£cnBd.afciAJEdru, .in ii^^^ « eoal shafbt at a spot b2A. iwt. 
•b««itbB'B«a;t'-T- ■ ■ . 

-3v i¥p»w,ttU. 

%■ rStotittfod fjay, w «ojwe«iti<Hi witb whiidi tbe sbelUi w»«' 
]■ f««*- 

1) IlQIBW tiJJ, . ' 
It must be admitted that tiiere is some uucertapty in aMgii- 
injftbeae relations, tbaimpeWeotion of tha descnpticm ntakbig 
eertMn%ifo& tbe-freaeni ,i<^K>sBibli9- 

Thtt JMipepfiei^ formatiftiita^ of Boglaad have been !<!«-• 
scribed by various local observers, but witii'.BUBh » waaiivi 
concert and relation, that it is ctxtrwnetydJlEiwutbiMt reduce 
tb«m.to any wnfiMimity «v«n iwnDngstthflmaelveai much more 
to bmgjtb«l3i>biii>b9j<mDay'witbitb0^«f Scetlfind.: 

Xfee'-r^iwpf, SWurifc— Ahp .BQnth-«aBt-lootoBg. slope of the 
hills of North Wales, and adjacent districts of HerftfcK^stBre, 
Worcestershire, and Salop — is described .lriri<$>f i.£<i(>0^i)ick 
BfeS6N«>BiiftSf*r.e^n^gifri'p^.<*rift-'*-tlfftt i»„)i driftrppm- 

•■*SI»inoii»of WMnariKi Sdr., Tiii. t Quar- Jour. Oeol. Soe^ yi. 086. 



■Oth*iflti«^bJfi«ely'W»iHlftaW«Pi«fttefcfel«''J'{'-'^. ■^•^> 1ft pill- 
ing to-iUK BOUtlPebati «U« GOWK^'&otiM^W^MI^Qft^ lK»&>ttle 
gM»iei't>eMbi«"tAt)N' atid-b)lM«i'fiBe];''eitt«ii^^t(id^'BMtt^ 
'(Jbattf>i»tKi:>«(itlotf"»f «t« drire()4a b^eWfrotil'tlie uoHiMWMtU' 

euohM&eiiwiutMit'bniScalleat^'^MiB't'ly^gifireitttfftlMili 

ibb'^aMUfiof-atte' StevtfTO lying ))iattr«Ml,-L4U)d-tiii^lMtJ^%eii& 
PenM3e#t-Ig-cBleh, an' otttKer of tti^ SodtH 't^1tM-«9Ai«idd 

«fte«ft liilAdffed fdet'aeep.' '- ';■•■■■ -■■ .■iv^-iuuniri mo-fi Lutji 

&d^a»^, c«fl^ged of ItcHgi ittW^OQd '^Lllti^»yfIl«lJ::!K«tAi^, 

filrlrej ^Ueoetbe lsGiil'dt4ftiH'6V«rlaiJ'Wy<i«^^i#8i^ll''^B 
: eo«« 'i¥um it» not tb, b^&ring fVa^^At^ «f ' giftimlttf ita& ^ei^r 
t-obH of >i«#A tbeorigln&l poaitiMt^te^MltM^l^tyi^^lMtiiiMi, 
&Ti€ id If bkh flj« fdand deposH^ttf Hb^Hb 6Pi'^»E^«^^^. 
He 'tobe^^e« that 'Silflrid Ifait %e^ 'ai^'tui^>a»>>ifi«'ttidc 
when a northern sea'Current deposit^A'ffiis'bt^tit-^iadilft^r 

■aril*.' ■ ^' '- ■'- ■ '-■ '■■■•■■■■ ■! - ■'"'--■■■i-^ ^'ii ,>ii»i-io'A lij 

The same noribern dria lies id >ia^ TAbs^e^'idig ISik >W^ 
Goaat of North Wales, and in elevated porUoB«'t^-ttS 8&)w- 
4^)6ti<>^^', -i^di%'«h«lk 1m.v6''b^m''mie/S'iAmt%tt392 
and 2200 feet above the sea ; hut, as has" tl»Wnti*tsfArked, it 
B«i^tf^ttiM'v«-f»e«Vi'9«^^«'dAtdPH1t«Stid4^^Ma&^lIey^ hy 
eoiBptti^<*vi6ly'm66t^-gl4iel«8.''' '■■-"■' i-f^'-A- ■larjifdiiT -df. 

itUtfS'M eS^nortlwtii^ '>Ma^A«S^of tlf^^iB^h^itPg^nite 
of Shap Fell, and portioos of other highly pg't^i^^^ocks he- 

' in the vale of the Eden to Cariislf, souttiwapd-hy'the Lune 
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XiJk^ #/ the SeYerBj|.Si^iM!ft|t|b«lf;»fiWII.;afv6W6t,{M*gftiiH(l*. 

jfeirt;AkMf«.;^,««fk).,e«i«tit* Atom Sh«pJ?t>9k!^whi**-JWil5ftO " 
f«Atk<Lafe'W0U.a»i ftie»tit) cofeks IVow .^Bwirack.S'^ltti'iw^iloh 
ie.rp39Aif«tt,i aimI .red coBglomaratic masMft. fiwm^JCirt}; 

tered firom Stainmoor, as from a n»w l^ep^) fifi.fifffiifi^lif^, 
Uwig.lit¥r!tbftiKctiffl» (^■#f..»Pa.:*m;.i*8.iWB8t^^J($SL^u^Hg 

■tte®fi»t-WfflSflt>*fl9'»WlV.,.-.,h ■ . ,■;■■ ..OW.,i ,l'r-,:ii-Kll, ,11 !iy.\-N 

Id Norfolk, the series of super6cial deposits is ihtjf|i-f^t 

;-6t.jFi^briM*fffld^9ait§vifflitb|t«ids.t}f,|%nj^^,Mto» 

■■■ .[->■■ \-tim»\im¥tA-y.\\ ti: . lin[ .-I. -; ■ ir ■-, ■■,,i'i; Jri'l (lO'^i: Luii 

Mr Trimmer describes the,i|ijpk§ir6ci^,48PP^tf;9fijtJ)^|ftjtim- 
.iri.j I. bamqg A iioTttteru oi^gin, and inpcji detriti^ derived 
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(roia- the a^hhowriag ehwB.V Gosdna* '•eratebeil. 
iiragmeAtB, bat these Koppoaed to h* loaitll Eiag^ 
meats <^ fifaeUs. ■ ' I ' ' ■■•.:■■■'■ 

1. Sand, a deep bed, with enrfttie'd«ttkd». • / '''/- 
At Weymoath, according to Sir Henry de la Beohe,* the 

rtoks, iDclusweof the«h»lk, hwre heMi fwlgeeiedi totgrefrt 
dIstarbMtce, {irodu^tig eaormeus &alto; bttititeeurfuiejitM 
B^seqaeDtly been exposed to " a treitieAdou» itiandfttloBt: 
which hM swept ftway all the rtiMieb and rnfaui' (rf tibiMele- 
vsted numies, and has exoavated vaUeya ^ Mady Imtodtttdr 
feet in depth on the surface of the strata* thatiremsu]. Out^ 
lying Bmainits ooMposed of reNduarypartioiia^f ihe tfaraitai 
which are oooitnuous along the esowpraanti ad 4h«>inprtfa 
and east of the vall^ of &<ady, iodieata tiim original fODtii 
nnitf of these strata over large fMKtioas' ofihtlu^atrkiirnia: 
wbioh' they have been remoMi." ■,:,-..:..■•■. ..ij (,, 

In tke -district of Cbaliam and BsehesteD, aocovdu^-torMR 
R.Daddt't there iaihe follewing BOTh>tt«£'4epo8its«bo>n»th« 
upper (Ablh t - ■,;■.■..,■.. 1..111 i.j I'.rm-.- 

4. Alluvium. ■■ '■■■<■ ■'<■ ■■ ■,■- ■.■...i\ ,:i _■ '-. 

3. IMfaaviiun : from 6 tft 10 fee* ttlii«k .1 <watot>^>ram abdk, 
vitii imwonflintii I&eaihins«fideert<di)plnHi^Thj||o> 
oereH, *c .■> ^ ..■■,• . 1,,,,., ,-i^(. . 

2. Londonctay. :,,,;..,■. -m'-- > 
1. Plastic blsy. ^eU^of oettmtf ^oI^bs- ^AamiAAvm' 
Amidst thfi obBcucitiee ptwdaosd-by^tte wiiBlb'ilf alimHbosi; 

nemenalatare, ' it is easy to seelhatithe-tiUk' dilinraufat '.«»d 
notlheni dnft are all one format«m;>ideBtiQaL' wiflbrtteir:<^ 
or second bouMer clay of Sootiiandi. In' the Sitotiail'tt«gkin 
there is slower drift,- m»i^ed,'Uhe thnloWBriOf tiAio:bo)dddr 
clay of Scottand, by the eonipfl'DaitivelyLe«a]l<chaiiraeta«):ttf jbbe 
dettniuH, snd-wbiehmny bo preBamed torbei denMnpqrlll-y' 
wit}) thatfornratioo. Over the till or northjero driA,lAgiiii;. 
there'arc dthcr depoBits o^'atnyaqalloeeBin,; as.Wi&dPtiADd.- 
Tbere are also, asiin aietlAad, aA)out thift-paitl of ikwdteitesl 
remaiilS'>of 'land vegetetimiu iSabdeqUentJy d»tW Iteg^.idiiF 

..- ' ■- ■ ■ ■■ .■• ■-■..■■ ■■ ^u- l hi,;// ,:. .■: I. ni u<"ih iniii K- 
• Oeol, Proceedings, i., 280. t Jliiil.,i., 182.^ ' 
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won Bopfehet^ evp&Ucs, gMMrally oocopybig a-BUperfieial po- 
aitHU. ^bus tb« MqHenoe of eTents seems ^e ssine over 
the island, thou^i all are not every wfaemespveAwdf^^a re- 
suit whiob no geologtet v/M\ httre any difficaltyin accmmting 
for. 

Itiaurt be'#f7d««t, «beb tbe whole fFultiject«f 'tbc supeHitrial 
dq>onta:ifl4bUBtftiaty«ed, that the vague gwenti netrmhieb 
isofteD takeoof H, by geologists, is one whieb oaa only lie 
ODiertainal ia defiance of 4WtB. It i« plaeecl iMyoodall ^es* 
tion^'Aat tbeae deposits fbnn' tbe record, not of one epodi. 
wiieit oar land was vndur a glacial sea charged with ioebet^ 
bat'Olf a ancceuioii of cooditiena in which the land stndc aad 
i<M8,.aiMEBaak and roee again, and during whidi phenomena 
of T«ry variOQs chara^er took place. It is not poflsH*by in 
tbs fiKnent state of the invMiigaUon, to eqieak witin precinoa 
of this sucoeasion of conditions UDdphmoineQa; butlmay 
rentor^iopoioi out what the £aota 'snggastia tUe case, so 
far as we'^we yet acqoMitted tritb then, leaving to fubtuwin^ 
qoirere to make Bach modifications of my provisional 'Tdaw:of 
the matter as may appear neeessary. ■ ■ .': 

Sbe DWre'.gtnenil gbHtiaitlcFnwladi hashese beeo dsbtnbAd, 
witb'itS'BMsndant menwial of a detvHiu of stniatod local 
blocks and clay, points to a wide estenaion of tibo oircnm- 
polar ice, and a southern movement of that ■ enVdc^e, in 
the eoae%6 of wfaii^ the snrfoee was abraded and tbt-datrltus 
pin}dii«Bdji ^hia ley diiset^lsisbeira, bewcrart'Obt UnhaArjaibfien 
everyadieroin^iiddsriyitbe bam« ootid^n-ASia glauer of;&« 
Al|>s,'A}nHlh«r« is 'a ;difl'0nenae'in the. cttarMtejr;o£>ila'dt««f 
toKi' Thfr boblQer clay iDdioait«& a feDnqtarati<*eli]r>4iikl'«liat« 
o^lib«ifc^fwfa«4ihra'-fe6m passing across ahiaHowJoaSiraa ife- 
mky >bav0 oftWB. done,' or aiuply beconac tile '.waAm wlwh iit- 
sdf' pitMhneiA- rested amongst its- parttcUsi instead t^b^n^ 
dta^i«dMmy« asiitalways is^ ma valtey gibuior. Tk4i»;b«ing 
iafths^detritusiof this glaciakion. no far trabapMled 'blovluf^ 
I'aitfibai^ to tti« scMHtjrof tiLe^altoitian.tam'JmAi tfaay-Mari 
adbjetl^ Witb tdilsglaoiaitid)!, DHwaorer.islnHiliSotiedimiicb 
of that denudation which baa hitherto been attributed exclu- 
sively to fiooda. 

After thia glacial period, the land had been partly sub- 



i of larger extent of dry land'-plwrger! 
V exists. DtStrictfl 'now ift^ie' ao^ve'tHe 
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merged; those parts whicli remained above tlieWayes were 
the residebce of th6 large mammalia, white under we wa^rs 
there too& place deposits of plastic clay, washed 6£Fii>>m the 
boulder clay, alternating with beds'^of sand, of whjch .ths 
materials were obtained from the hills. 

Next succeeded a new cold period, in which the masses of 
the land produced glaciers descending with their sub^'rial 
detritus Inio the sea, as we see at this day in Spitzhereen. 
Borne along in determinate directions hy currents, the jce- 
boi^e detritus was strewed along the sea-bottom, so as to 
form the till of Scotland, the drift of England, and the cor; 
responding deposits of Northern Europe and ^.merica. , 

This also passed away, giving place to renewed deposits 
of sand and gravel under an ordinary'sea- 

Then was a period ( 
dreri, 'ttrwi What now e 

leirettir the sea, and some ft'litfte feelbw'lC/were 'p'en 'so fiur 
eltevit^tf-a'^'talie.8u'hj6cie'd"'t<i )» cdmp^t^tively Mvere te'm^ 
perature'.' 'What 'are nov* low grotnijs in Hampsbir^ bore 
the conSfei'Be and othei* trees how'prc(per to. the' Sc6ttisliiuir». 
Siiowdbhia, the Lake Coiiotry, Aesyni, .the Ciighmliu Ji^"8} 
abd'04!h^ districts in Scotland, 'were the seats of gj^aci'srs 
toetiiose now existing in the jilps' bywKch tliede^tiisof 
in eartf^r cold period were swept out of the valt^ys forrnVng 

tWir'Ufeaa." " - .' '";■■- ■■'■ ■ ■ ■ ■ ';'" ■"■■[ ■-■* ■■ ; ' \/^J^". 

Then 'ciHi^ 'another deep' 8uhm'ef^en'ce,a(tjentl"ea' 811111)7 
greateold. - Masses of ice friating- away from t^e insulated 
bills, bore offilarge hLMtkcin tha ditwcthitt' "o^T the prevalent 
currents, and thus the"eriffel'gnrti*te'b«atorsti^wed in Cum- 
berland, and the Shap granite was transported to the plains 
of Salop and the vale of York. 

The emergence consequent upon this state of things, still 
attended by a low temperature and a transportation of erra- 
tics, was hy stages, to which mnst be attributed the ancient 
beaches now traceable over the face of the country. 

Perhaps the most valuable eJfect of the facts here adduced 
is in the light which they throw upon the great, but hitherto 
mysterious processes of denudation and the formation of val- 
leys. To suppose water capable of cutting out all the wide 
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and deep Bjiaces which esis^ betwoen the priocipal .mifasies o^ 
certain formations and their outliers, baa alwajTB t^peared tQ 
me a violent supposition, and one with which we eould .not 
rest. Wheii, surveying the Old Red Sandstone disj^riqt of 
Sutherland and Roas slilrea, ) found the enormous relics of 
that formation, and the vast spaces left between them, parked 
witli the traces of an agent poBBesaed of much higher mecha- 
nical force, I felt how much more satisfactory it woijTd be to re- 
gard that as the great denudator, though certainly not to the 
exclusion of water, the wearing force of which is everywhere 
conapicuous within its own limits. To the south, of Lafte 
Wenem, in Sweden, there is a series of hills, of af)Qut 700 feet 
high, cqmposed of horizontal transition strata, and t^c gn«isa 
Borfaces between are all poliahe^.* This is a case perfe^y 
parallel to that of the Ross-shire mountains, and 4<>^htl0SB 
tasSy^ other insianceB tfitgl^t ,l(e found, Valleya tt^e^j^^eca^y. 
formed m.^e lines.of anclent.Ve^ks oj faulty.,, .^^c^,/^;t)^ 
case with IJicvailey.s of the Lake, Country. Bqt,^^ Mr .£^p- 
kina remarksW.' The jnBpectipn^ of a y^^^} -'/'lV^'*^'^tei8'MP 
an(I jEptance^ arp on tte same scaJiej. muflt i^ft|f e^if ^^(^jj^ (!l(i 
th^pe.ac^ual wi^fAitof tfae y^Iej^B^in (j^n^ati^ ,|;ffi|ld ,;\^ 
possioly DC derived fi*om the ^actures in which we n^, cpl^r 
ceive raep ti> h^ve! oriainate^."! . It is equally evident, tbfjb 
after certain longitudinal and descending hoU<fW8.ha4^e^ 
formed oy nature, these, becoming the seats of mgyjpg, jf^ , 
would in ^ime be widened to,|tih,e extent w^i;f(w^,;)p:y^^l^d. 
—\T -. : -HI -.■M ■ ■ li.v rtTr- v ; ; ^:i i--i ;-- T f ^-i- t r - ^ ' y .- y r- M. - ■ H o3-tTrnT 

,;, ,-t,| ...{*9(ditikikii>E^. NjJ*riiia.'iAiil>;, e«tj>84'l;" 'y-^'^\ .' 'i< 
., , > ,, .„,„t,)^w.j*.iv,.Pfl9t,a«'«'*.H.96-..-'-Ni;i;.(!(,.^i.-..r.i^ 
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Remarka. 
1. Barometric Pressure. — 
The Maximum height observed was on the 7th 

March, at 9 A.M =30'612 

The Minlmmn height obserred was on the 27th 

December, at 9 A-H =27-895 

Estreme range duringthe year,... = 2-717 

So great a depression of the barometer has not oocurred 
since January 18%- On the 13th of tjiaf month, Mr Adie 
infonns me the height corrected for altitude was 27-53, 
when, as on the 27th December last, there was a violent 
Btorm, which, ^m obBervatitws made, was no doubt a rota- 
tory storm. The depression observed by Mr Adie nfas the 
greatest (as far as I can learn) which has ever been r^orded 
in Edinburgh. t 

It-wilt be observed that the mean height of the bai*bmeteF 
at'9 A.M., for each month, is higher than the mean height at 

8 F.M., with the eiceptioo cf the month of December.; This 
abnormal result was caused by the sudden rise of the baro- 
meter on the 37th- between those hours, amounting to -419, 
which, on the mean of the month, overpowered the difference 
due tolhe influence of temperature at the hours of: observa- 
tion, though it very slightly affected the means for-lh : year. 

It will also he observed that the mean he^t was gveatest 
in March, closdy following the lowest mean tempera ure of 
the air, and that, the ' m6im height was lowest in A uguat, 
closely following the highest mean temperatore. Th s fact, 
coupled with the fact that the barometei' is always hi^ lier at 

9 A.M. than at t p Jl., vrhibt the temper^m'e o^ tlie aii is a1- 
wijs lower in the m<fffiibg than iii the afternoon, se mato 
pppie that the effect of an increase of temperature, bj carts- 
ii^ the tir t6 expand and beeoiuo spediftcally lighte ', pro- ' 
du»a a corresponding de^n-esston in the bdromettir ; )ut.AS 
tl^:amount of vapourin the air, aiid the mi^A^ce of :louds 
andcurrents in the upper strata of the atmosphere constantly 
distm-bs the dFset of Increased or decreased temperatiire at 

■ ■ ■ 'Cookie 
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the aarfcce ofHu^aartii, w« we Dot\i^)l« to esj>iwfl» iMntMri- 
ca//^ the effect of 4ay ioor^iwe or deenwsa in the. ten^iera- 
tare of the air iq>ea the baroiaetdr i bat.it has beeo shewn 
by GoloneL Sabine, that when the praaaere due to the amount 
of Tftpour in th» air is Redacted from tb« height of the baro- 
meter, that the infiaence of temperature apon the dry air is 
to prodaee a daily maximon ukdminimnm, ooiacidi&g nearly 
with the cpldcat and the warmest booTB. 

2. Temperature of (Ae air. — 

The maxiniam temperatare registered oa the 4tb 

July, ,, =»ri 

The mtwmam temperature registered on. the 19th 

February, =26''0 

. . -. . . Extreme xange ducing-the year^ =&5''-6 

The,ap|^ztiltat« fieapte^per^tpr^o^the aiffo^fhesyear 
— 48°'95, which is probably 2" or 9° fiigh.^r th»f tt»e |ii^an 
temperature of the air in the neighbourhood^ i^ ^Jfic^l^bfy^n^ 
the influence of the heat and shelter of the houses. 

3. Humidity. — Th.e degree of humidity^ of the air has so 
sensible an effect upon health,' particutslrly 'on persons with 
delicate lungs, or those subject to irritability of tiie ^in, 
that it IB much to be wondered at that medical m^n in gene- 
ral have paid so little attention to it, and more especially as 
the instrument for mGasaring the humidity of the jiir in any 
room is so simple and faiexpensire. The gardener t no ws it 
is not sufficient that his greenhouse should be kept at a cer- 
tain temperature, but takes care that'Iits'pTants 'shall have 
also the requisite degre^ of moistu)^ lii the air ] ' wHtiout this 
the plants droop; and beyond doobf there is a certain' dfcff^ee of 
moistnr* whieh'is also necessary tit fhehekftti of tnaV. Every 
sick room therefore should have a dry and tvet b'tilt hygro- 
meter; and !f 'the medical' miin'bohsiderB'i^M "th^'fc^mpera- 
ture should be {ireeerved at 60'',"tliitri"t'he Wet Wi5lJ't4ie!rmo- 
meter .shonld indica t e -55°, -which -would -shew -the-oii* to he 
-75, orUiree-fomiihs pafi^rft'Q^ l^itjitivoisture-, .n ■i-,i.-.;,.- 

The amount of moisture might be regulated by exposing a 
larger or smaller surface of water to evaporate, for which the 
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ihiwik otie^hlikl'nope'tliui ftlIduriiig'the'0iitii«'i»mart)>s df 
Msn:4«iM^riL ,.- ■■-' ■■■'■■'■■ 

,&>.WiodU^bviiiVbeMm fnmfbe t«ible of tSe'iJifMtioni of 
the wind, that it b]oW^'a«9' A.U.'2Jtltees"niore^i^e^effflr' 
from the W. to S. arc than from- the B. to N. arc ; the 'num- 
bers beWgi 199 <i»yB from' the SW. we, «tfd'90 dayrf frtm "the 
NEi aR, and that the NE. winds are the least .[it^valent 
throogbtint tbe'yetir, oeAirriBg principally k-'Uit! S^trlb^'and 
liflttl^'. ' 



Oh^VW^^iiliiMdn '0/ hidigo. ; By Dr FBEpEtiiCk PEttn/V, 
'• "VXMl, twiessor of Chemistry in the Ahdersoniaa n'ni- 

■ ■H^ii^'difcgow. : ■■ '■ , '^ ■; ■ ;' 

j^everaf methods tave be^n empl^y^d for e8tlmatin|g tll&. 

comnaraj^M Valq^'of <;qiiin\eiicial indigo. :, 

Tlie coWimCtric processes with chlorine < pjcoposcj tff.Ber-t 
^otl^j.^nu first practic^lyjj^ppUpd by J)eflc,rpiailliB^ hfve 
Ireert naostex^QBively tried, f^(ld haye beep fpUy.despribed: h^ 
^rzelini* CIifvre»il,t ,Sehluijiber^er4 Schubart(§ J'erpqs, |, 
flindotWra. Jn tli^e p'roceaBas chloriti,¥-Tpater 9^ ble^^^irig- 

tsii^ea as tije.qwjrce of tbd chlorine. ., ,.., , -, , 
haj^'j^ji^B^^ pbJqrate of pptasl^.^nd l^y^of^opio, 

*l4|7?f 'mf 'ft^^M 'iht^iPP^ I ^. o»erfl,t»i?grupfln speftii^fiw of 

W9? SR^'tJ^^? ■..-,!,,.-.■■.: :,; . '. -. x ■ ■,>:.'-.'■ 

^^Wf^^BSj^fi^'^^^W^^. 'rtit*? vm^ ip wmq>;ifiK th^ 

■^i oJ lin oi[t wo i l - ' ,.',i. cy,t .. ^yn L u — - r . i i . ... i j;..; ! ,,. ' !! Li -. ^iiP . ■fn . l i^.t.- 

* Trait* deChlmie/J''i' ■"'■:■'*' H*ji>n'8aeChlmieappll^ri«o'i Is ''fatitiire:' ' 
,itJlii*«U,d«.l«'*W. todbtr. IT. fi^T.' 8 Tech.'Cblmle. " "' 

-Jl! ^tfi**^ ^ L'XnpnrakH] dm Tiuua, f Abu. CD. Phaga. ISKf. 
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vArtoui' impitritiM by the Mce^BBiT* tRrKon ef <IRa««6 aeid, 
cftuBtie alkali, ftlcoliol and water, and Ctien ftscertttialttg t£e 
qnftirtity of indigo-bltt* that remains, the ash being deducted 
(n the iiaual mfcmier. Others,' ngatn, prefer the pTocABB of 
reducing the indigo-hlne by deoxidizing agents, toid >tfl*t- 
wards precipitating and collecting it in the Jrare state, ^his 
Method was, about the coinroencement of thfepresetit «ntnry, 
adopted by Pringle,* who employed the welt-kiiown inaM- 
rials, Bolphate of iron and litne, as the rfedacing arid dlSttilT- 
fttg Bgenti, and separated the indigo-Hue firtnft the clarified 
sollition with hydrochloric acid. The operatioiA ihTttlT«d hi 
this procesa are exceedingly tedious, and in coMseqneiifce of 
the peculiar property which reduced indigo has of formhig 
two distinct combinations with lime, the one BoTnble, and the 
other insoluble (a fact not known to Pringle) ; the teSnlts 
afforded by it are not always satisfactory, 

Danat has recommended another tnetiiod,bil»ed;boiwfever, 
<m Hie same principles. ' It consiBtB tn boiling the thdigo in 
caustic soda, and cautiously adding protochlorldS ftf'tiii dntil 
the indigo-blue is completely reduced anddiasolTed ;the clear 
solution is then precipitated by biefaromftt^ <)f p'^tftsU,' tUti the 
precipitate being well washed with dilute hydrochhiHe acid, 
k dried and weighed. 

Frit«che{ has suggested cftne-Bugar, alc*b((l, aAd cftUstio 
soda for the reduction and solution of flie iiidigy-Hue. HJs 
process, which appears, however, to be better adapiM firf Vtte 
preparatioh'of pure indigo, tban for teifting its Wlue, Aas 
been repeated and favourably spoten of by Matip^anS ;' and 
Eerzeliu^ says, that it surpasses all other methods Tflfct Have 
been emploj-ed for obtaining indigo-blue In a. fetite of purity. 

Chfivreul's method of dyeing cottoh Aihtir thfe Int^d-Bfela- 
tion is exhausted is obviously very objectionable. " 
■ ReinKeb,§ after trying variAus modes, prefefs'ttM' of 'die- 
solving a grain S,«d a half of the Indigo in CDtrcentr4H«d'gaI- 
phuric acid, and then estimating Its eoinparattte VaMfe by the 
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qsaniUy of Inter mqniMd to be added to ndoc* tbe &iioar 
of ihe wdatioa to a Bertua slude. XhiB prooeM, v^eh is 
simple and oonvement, is in every r«Bpect Biinilar ta that 
liHtg noce applwd by UiWi* iiwn^ Pactoa t Moribee it to 
HJoatoofLabilWdi^. 

The advantftgM and dtiadTaatagav of tJieee proceaaea b»re 
been m ftiUy diwnuud by Bolley in bia p^er> before refsrred 
to, tbat it ia otinftoeeaary, I ooiuieive, to nuke vay furtlier 
otHnmest on their r«q>ectire tnerita. 

Tbe mttiiod I bare now to prc^oM, ia based t^ion tbe eir- 
cumitaooe tbat indigo-blae ia pretence of bydrocblorie acid, 
' » ileooloriaed by bicbromata of potasb. Tliia aaltbas long 
been naed for discharging iBdigo-blae and other colDura in 
the priati^g of textile fikbrioa, aa well aa for bleaching oil^j 
£a(a, and aereral other aabataDcea. In employing it far eatj- 
nwting the comparative value of commercial iadjgo, the 
oecaaaacy nantpulations are extrenely simple. 

Tan graina of the aatsple, in vary fiae powder.ora camfully 
irituraiad with two drachms by meaaure of fuming pu^Iphuric 
mad, and ^e nixtnre being excluded from the air is a-llowad 
. to digeat with oecaaional atirring for twelve or fourteen hours. 
A small fiat-bottom«d flaak with a tightly fittiag icqrk, ia. a 
very coavmient veasel for this operation. Some piecea of 
tm^teo glasH should however be thrown in to facUitata the 
eactact of the indigo and acid during tlie agitation, and thus 
to picveat tiie aggregation of the former into aipall clots, 
which the aaid by itself cannot penetrate. If a atnall capsulo 
or test^lasB be uaed. it should be covered, during thiE^ digea- 
tioQ, witii an air-tight gaa-jar. It will also be found advao- 
Aageoos to place the mixture in a warm situa^yo, say be- 
tween 70° «rf 80° P., thai; the action of Ujeaeidlatayb^fully 
dev«l<q>ed ; a higher temperature than thia. must ba avoided. 
as aalphnwus acid is liable to be. produced] «4id t^e trial in 
m^BtoiffefiCB ^mpletely vjtialed. Greatest mn^t,be taken 
to.iasivatbe perfect solution of the indigjo-hluein the acid, 
lliia f«snlt being accompliahed, the solution is poured slowly, 
vrith constant stirring, into a pint of water contained in a 

• J. Roy. iDBt., 1880. t TriiW des Tiwiu, i. *3*. ,-- ■ 
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ba«n, and i of a volume opnos. of strong hj^dnxdilorio »md 
immediately added, the Soak or capsule being taavd clean 
with water. ,■,■■<■■■ 

An olkalimeter of 100 eqaal measiurcB, ie now Bwde up in 
ttie usual way with 7'^ grains of dry and. pure biobroraate of 
potash, and the solution added in smail successive ptqi^ions 
to the diluted sulphate of indigo in ttM.basm, until a.drop of 
the mixture, on being let foil on a mhita slab w slip, of bi- 
bulous paper, presents adistinot light bi<owni«i) ockre shade, 
unmixed nritb any blue m- green. The proocsaiatben finished; 
the number <4 measnrea of biobrooiata used is^read offj and 
this number shews the comparative value of t^ .indigo flob- 
jected to the trial. 

In applying the test-drop to the bibulous paper, the best 
results are obtained by bringing the end of a glass rod into 
contact with the indigo-solution, ondtlien gently pressing it 
against the surface of the paper. The stain thuB produced 
will tte circular, and conveniently localised to a sin^Uspace. 
By using bibulous paper, it will als^. be. ^ound much easier to 
recognise the ]»at traces of the bluc> colour than when a slab 
is employed, and the resists, when dry, may be preserved 
unchanged, for reference ov comparison-. 

It 19 advisable to keep the indigo-splutton gently bested 
while the chi*ome-liquor is being added^ and it is es^^jtti^lly 
necessary that .tho mixture should biE| well stirred after each 
addition. Several measnrM of the chrome-solution may at 
first be poured tii without risk of eiTOr, but towards the con- 
clusion, the liquor must be added very slowly and with great 
care, as one or two drops, will then b^ found to produce a very 
decided effect. The characteristic changes of colour which 
the mixture undergoes during the addition of the. chrome-so- 
lution, will distinctly indicate the approach of the process to- 
wards concluBioji- The blp.^ colour pf the solution gradually 
diminiahes in intensity, becoming .perceptibly lighter and 
lighter, and aitena time itacquires a greenish shade, wbieh 
soon changes to greenisb-brown, and ahnost immediately to 
light ochre-brown. 

I have tried this process very carefully upon pure indigo, 
prepared according to Fritzcbe's method. The me^ of three 
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experiraente, whioh gave festilts almost identically the same, 
Bfaewed ■ttwrt 10 gt-aliis'Of pure Indigo require reiy nearly 7J 
grains of bichromate of potash ; and I have accordingly taken 
this qUabtity of the sfilt for solution in the altcalinteter. 

The fcAlowing table-contains the results of trials upon three 
series of specimens ^ commercial indigo, and incladea Ifke- 
wise ihe price of eacfr sample, and the amount of ash left 
alter carefiH iMAnerationi as VireW as'tbe motatare expelled at 
213^' l%e flnt'SMleB of Aamples was obtained fi-om an in- 
digo brolner' in London ;"the second from Messrs C. Tennant 
and Oo., Gksg«w ; anA tbe third from Messrs K. and I. H^n- 
^rsoD, Glasgow. 
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THIRD UUU8S. 








Price. 


AlkillmeteF 


dih 


Water 


-eFBcimsa. jggj; 


laMiHra 


li»™i. 


,».«(. 




>. d. 








Jam . 


..66 


est 


8-4 


4.8 


B«.g.l. . 


. . 4 10 


59i 


7(i 


60 




..40 


66 


11.0 


63 


J. ■ - 


..34 


45i 


140 


7-2 




..18 


24 


44-4 


4-4 


Muiii.,' : 


. . 3 * 


8« 


38-» 


SO 


" 


.,20 


26J 


500 


6-4 



Hie results in these tables clearly i^w tht wteertointy, 
and in 'several instances the positiTe inaccui»cy, (tf tb« eom- 
mon m^hods at present employed by commercial meti for 
estimating the tme value of this article. The indications of 
quality afforded by colour, fracture, texture, coppery hue 
whenf-ubbed, cleanliness, vraght, and other charactem, should 
always, in my Opinion, be confirmed by the application of a 
BimpU checiicftl process, such as I have here described. Tho 
objection; on the score of the time consumed, so strongly 
urged against many of the other methods, is certrinly not 
chargeable against this ; for, by steeping the iodlgo ia the 
acid over-night, twenty or thirty samples at least Could be 
easily tested in a day, and at a trifling expense. 
■"I ttiay menldon that there was recently stfnt me for exami- 
nation,' a specimen of indigo, offered' in Glasgow as reiined 
indigo, at lOs. per lb. It gave 9 per cent, of ash, and % per 
cent, of moisture ; and 10 grains, when dissolved in sulphuric 
acid, consumed 82 measures of the bichromate of potash so- 
Ivtion-.-i It is ia very flne powdei) vrift a deep eoppery^bloe 
colour. ABamnUg its quality and purity to he *uiiform, it 
would unquestionably be more economical, even at ^ high 
pride of 10s. per lb;,thatt nnuA of the indigo at prBs«it sold. 
Ha'Hnefotfal powers' ionld -be relied on i and, from -tb**!*- 
ciim'stanM of its' beifng finely prilveriiaed, it -obviously aduuts 
of brih'g'WgdPOtnty t^ftted'bythe tiicfaMBtMie pimotns. 

Th« methoi hiere 'pt>3po»edi't» uptm, lanb well aware, to 
somd of the'ma>'n'yobjectlDiis that hare been fidtanced against 
the well-known chlorine proross. It is quite obvious, for in- 
stance, that unless particular care is taken to dissolvaig the 
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indigo in the Biil[^(ino«cid>.noionly ia a pkrtof it liable to 
«Mape solation, and prapw fiBtimatioo, but, in the case of 
infwior, ij^digo^su^^arooa aeid may be produced, fiikxb would 
of oowTBe inTolve a larger conBumption of the bichromate of 
potariitiianthe> indigo-blue itself weuld require. It may a\»o 
be o^epted tfafit bichromate of potash, in tlte preaeDce of'hy- 
drocblorie acid, wpl act upQo the other constituents of wdi- 
aary .indigo ; b)it^ #o far a^ I iiave beeq able to judge from a 
very exteoBive oqnrse of txperimeoti) upon a great varint^ of 
^ciuwDB, the UBOunt of these infliMQcaB ia extremely slight, 
^.Ktiag«tib4i'<>«tW9m«ltble wlico the prooeBa ja executed 
wit^. fixopar e«e»f Tlte samg opinion baa been expresaed bj 
£<f*eUoa tipA Scblumberger regarding the chlorine process; 
and itJm fnrther supported by the fact, that indigo contain-; 
iogi a lacge prt^riio* of bDQira and other colpuriBg mattera, 
cfl^Hnmwav^yamaUqwatity-oalyofthabicbpQmatf^, Whilst 
tbcpofwe. this proeeBs haB,nD pFet^nwonato supply ^icj^tifi^ 
J999 vii\tM^Bmw». ff detemunipg the,actual.ampuDto( pi^re 
io^igOr}»i>«i in aample^ of commerotal indigo, it isfinniy ppi; 
aipp, ad^>.UAbiy »dJvtf*d ^oraBcertainiag tiiair relalive ,v»^^es, 
b«tt|ig.ii^ muo'^'P^ctB nvenortQ tbpsa vthicb have Ititberto 
beepi^Mp^Wi^ 

The biehroi^aiQ 9f ,P<>t94b possesRea, In an eminent degree, 
alL.^,%wUtieB .r«qqi«tp for a troat^Drti'y-«g^n;t.Qf,v)vlya- 
tion^bfipg^a^yo'^pun^tiaD, uiuiliangftahl^.bylteBQiBgr.A^d 
<rf onifoproi cm»q>«8ition-, 



''iC^HDbHd^-Uii^ 8tatelB,^ntii'Aiaan<M(. 

TW4pw»BraUd«tr«»iw(*!Bg,!tbi»:owg(ii cwiofHipejifi ^i^tift- 
cattoftias' (WprSBAed ,ia ige<>logi«ftIi-tfl)(^bQqfcth'|Ofj9*iBfen*d 
fitlm I tjie mt«ui|:e 9f tfswJii«ifltaj W^Pl» tpib* ftbi^ :, , tb^t, ^tw^ 
or the eoroajiiad di*ieionP,«f -^atdjipfa^Ry jw^ttw.. Vveibeen 
Iwodoa»di:eHhM tr^ab int^ernptioiitof d(^pqfli(iioft,,flr* chOTge 
intheqnalityofUieiitateHatde^Htiedi XhiB/idearisfficUilluH- 
trated by the depositioa of matter by tides or inundations, Me 
aabsequent consolidation, and a renewed deposition on ibe 
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plane of the former deposit. Thai sncli is really the caaM of 
stratification in many «aK», I do not dispnte ; but that tbert 
are other canaes whidi tend to produc*, and hove -produced, 
stratification eqn^ly extensive Bad raried, is, Ithmk, clearly 
shewn by the following obsemtien* :»- . . - 
- My attention was first drawn to the Aubjfict darin^^tbe pant 
summer, while engaged in thewHtlysis of soils.' By the pro- 
cess adopted, the Mai ms waabed uptm a-fiker for a consi- 
derable oaiabeFof daya.inBame cases for a penod^aa long 
aa two weeks, and Sabaeqoently dried at a tefttperstiire of 
260° F. The reaidaeof liie soillefc upon Ifae fitter, oonsistr- 
ing <^iefly (tf siUea «ad ahunim^ vas found, after^ryidgi id' 
every instaara, to be more or leaa atratifted, and' that ttxt by 
divisional planes, in some cases not at all cohnildentiw-iUi'aQy: 
division of the matenals, . Ufaon^ this iff apt- t^'take ^Me. ' 
The strata-BO produced wane in aosaeL,iostaiiocsQi«xoBedlngl;y' 
perfect and baantifEtl, not eltoge4her!haR0DnteI;- bat^sli^ily 
curved, aodin some degme-aaBfbrmiagitoJthei^ahape'.o^ the 
funnel. . The production of luuinar was aJsoi^notiecd, bi^b- 
cially by the olenvnge of tlte strata iptudoited^ inta dtoilmie, 
thin, parallel plates, when in<isst^uad'iwitiiii'WBtoii.< fhese 
arrangements, it isevidenit, wegrsDirteaitisedhjrangFtiiifaerBhp- 
tion and renewiU of the matter deposked^De by day^ 'Change 
in the qualify of the pacticka deposited, :bittfr0m^ttna!otiwr- 
canses entirely dintibct, and vlueh i eaboeijte tobe tbcse >.- 
Firat, from a teodency in earthy anatteri'snige-otcd' to the 
61tering, soaking, and wftsbiftgof wateH Sat axenud^raUe 
period, to arraage itself BOcord)ng'tieiit«degree«ffiseQesSi 
andtiiusformstnUa; and 8eoaiidly,&on a tendency ioueartliy' 
matter, consolidated both by viAee a&d anbaaqaoat flxsibca- 
tion, to divide, independently of tbcfinenefle orqnfthty of its 
component partielee, into strata and Iwuaw. !Dhe' tetid»ioy 
of this ewthy matter is genenally to divide- aliMtg the Hnes 
formed by the airangeaaent of the parttdea according to theii* 
nature or quality: this is. not, however, always the case, as 
was proved by the observations noted, 4nd vt^ieh is also con- 
clusively shewn by the examination of almost any stratified 
rocks. 

In the valley of the Connecticut, where the sandstones re- 
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BQUD aoaliered in uiy great degree 1[^ heat er dislocation, the 
Btntifioation prodooed ■^ly the ^veral causes nay ba clearijr 
seen aad studied. On ihe 'waBtem edge of ikis deposit, we 
bare roefcs compoMdef stratn, which would at once be 
referred to the action of tides or iDandfAiona bj the most in" 
experienced tdbserver. The atratabfm nrj from one tenth of 
an inch to, one inoh ia tluduMSS ; they are also covered with 
nrad-oracks. aediiiie nuriouBmaririi>g»wlarii are usaidfy found 
upon a shMieoir beaslii In ot^cr pcwtions of tfae valley, we 
have Biratai dtvi^ons ooaatioded by tiiO' lines which separate 
matenaU diCeringei^epii) qu^itf or nal!iire,as in the shales 
from the sandstone, the coarse eongliuneEBt^ from the £ne 
saodstone, or tiie' highly biiBmrDOuS' alialea Iroiu thoae less 
bitominons. And then upon tbe< extreme eastern edge of this 
saooUtoBfl deposit^ we £Dd atraia; theleaves of which mea- 
suiefroai'One'.to.'twoj aaA in sonHinBtanoes,' thre>d feet in 
^ickike8s^eacb.«mbneiiig'iB<3t0»If matter 'Hanging irom a 
coarse ceaglonwMteitOEthetineat'BSBd'; landyetnoae of these, 
within tto'limitajof 4h8 pavtatalanstaatai'ia whiwbthey w« 
induded, exhibit tfaeiatightMt.'toadeQt^ tobredk er divide in 
any one direotion merei than -anod^h»n" - • .. 

The obB«inati6nK< here trtate^ i an happy tdfiad,'have been 
also noticed' to' soioeextaat by-othera'CdQwrsaiitfr with the 
sabjeot of ^stratificatiob.! : J -S^wdiMl, ' snfafieo led to the' filtering 
aetion of wiitef,'ha» hseii ^nervediby Professor Agassiz to 
assume a regidar^straUfied appearance. Ihe Bamehasralso 
been nedieed by Be Halj'em ttf JBostent ih 4he ivsts intotrbich 
clay, used {or tfae maorafaoture of alum, iswaafaed. I have 
also notwedr^olar stFatificati(m'-iti'<tlie -dried deposit of a 
puddle in the'Streeta, w^rB' bo' appi^ent ehadge in the cha- 
racter of the maternal* deposited oouldbe iiMitcfld,'aiid when 
there was certainly no iBtenvpctioQ of deposition.' 

If the diytMOus of stratJfipalion ivhich I have ^us pointed 
oat be admitted, it is not^ improbable tiuit mimy cases of what 
are now considered disturbed and tilted strata are none other 
than their normal cOnditiott. 

Dr Emmons remarked tJtat he agreed entirely with the 
views brought forward by Mr 'Wella, and referred to cases 
of clay beds, in which certain strata were contorts an^ in- 
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elined, aK^arenUj fropt fqrct s wttiaf^I^terHl^. 9? firftqi .be^w » 
bat wbicb forces, from the undiBtoriied condition of tib« Bar- 
rounding bedit could a^hmsaeted'W'WPh a iiwonwAS to 
hmo prodosed tlM.di9biyrbiwiw ntemd^iftx iilt«ty imwt'iJteiWH 
fore be accouilt4dfoii.by|!Mi)li»rifaMSor«biaigeBilli^))wtbod: 

of d^tonitioB) wd by i>rf>l» |«i t o t! thwagea. 

Fro^«Bai»' H»U stated U^t b* k>d olvo sacHinalaAed eoo^- 
sidaraUe eridenett ui regurd to thit.mx^fttii tai yegmded ife 
as highly impOFtftnt hi a fftola^ptai poiaiaSmtnr.i^i'tmieai^ 
ui^t of tht Ammismn Aaweiaimm fam Ac AAi»m£au mi of 
iScftiMce.) . - r i 
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ProfesMP HorsfeMt»dl0d aMeitti^n fint'to «h^'we&<lM«^ 
fitcto tbat the cekmr of the bair^ oh aMiiaals varied; rtnd ww»- 
raore intense on certain poMtcitaS of tluJ 'body, l^e'inetate 
also had colours wU^wfire '«9tN!tied ib^' thew 'coHTponitr^. 
Thecltange of thinr ofttoar ip-BdaWMei*-ftfaJ iwiiwt w ita* alMa- 
well-knowtt fagt. Hb «Qatnentte(l bMlVf leAl^ «WtA-cl»ngl9d- 
tbeir tints bjr the nmple pi>oo^S' tff' fwMl&g; ' '^UAm v^ore 
phenomena wWsfa oagbt to'b^ !lBv'«Mi!glftod't>y'>nMui8' of. 
cb«miflti'j-. The<!liaD|;*oftist'is!withenttdMtigfriniA«niieal 
oompoidtfon. Tbolsw *f>pMnnr4o be'tbatitetals'petM from 
a lighten to &dAi4ter tint. The losatf iMl«reaM«*itL'ehaage 
from a lighter to a darker tint. In' dbtdrring wood, >we bare : 
a change ^eom a tighter to k dariter tint. Ho iHaafratAd on 
the black board that blackness was the natural coloa^of air 
non-gaseons bodies ; and he cited the scnes of _GompqimdH of 
gold, silver, nickel, platinum, tin, iwd other metals. He illoa- 
trated bow ^ csmpOnnds of th« aoTtnt JAetsls.'^s titey 
beoame more divided io ibe^ moleoular trtraetore. viaritfd. 
He exemplified them by the series of componnda of laid With 
oxygen, in which, aa ttie oxygen prevailed, the coloora be- 
came lighter. This was in keeping witb dt«eor»iM made 
by Liebig, and other emia&nt tibemists whom he ftamed. 

Dr Draper had fonnd the tints to vary in the order in which 
the metala'bad certain affinities) as in barium, strontiam, and 
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e^eiam ; ho tiiOQght H WM doe te tbe metals wKkA wwe ai 
the -bam. 

Blaofaaew is apppo^iste^ extreme disBolatioa; aoA, in 
tiiis ooDBeetion, it was -worthy of remarii tbat many natioaa- 
bad (^osen tfaat'OekMr to express extrwiw grief. 

The coDclnsioDB of Pr^. Hbmfw<ii were, tbak tiw oolovr of 
bodies depsnds i^miv ihe extent of ^ surfbce- of tlMir anaUer 
particlea^ or gtoups of atoms. Traaspawitey depends .npotr 
thft arraBgesseat of losser atMaa ia oertaia order, cenBiitut< 
tog la^e gvenpa. Whitesass d^raude i^wn aacb extent of' 
surface of the groups of atoms as shall reflect all light, or 
upon such number of these plates produced by pulreriziag 
traDspareot bodies as will reflect all the light. Blackness 
depends upon the Bohdivision of groups to sDcb minuteness 
that they bo longiES- reflect ligkt, or, by producing interference, 
d««Uoyit.. ^fl»t. by.sahdivisioa.PAmeii,dwrk«r fbadesi Ke 
alii9. obwr.Tedt m -«i aoiW. that th^:^' aeem to b« suewB&ive- 
acaliM of.ootour9;pvodticed by,b«Mt< . 

^^v^e^^r-Swtl)) of IiOmHian»,«i)d.;iot«9'dfr with Pr^feaaor 
Howfprd in soovie.of bis $i^(H))u»iw>f, aod shewied tbatthero 
were awnet^woeHMptioiw in tto miaeral kingdom. Th«E«'- 
ha{>,yeG«atljl be^n dlKOvered tbe amorphous ov black diamond. 
The diMWDd is gwWAlly supposed to be a olear, transparent 
sobatHAt ; yvi here was a specinea of a black variety, wbit^ 
wa» pEov^ \>y. ib» iavestigattwa of Bufrewoy to eontotu 
98 pev e«Dt.. oS <tv^wi, The tjolour of tbia variety erf diamond 
pivcaeded ^entirely fco,iii.m»le«aJw ».i^fiUive.-r-lProc&iUingt 



iVotiw '-Ml ilk* Siemiutton 4fAnlma^ a»aiiaHe «m Food 
in the Arcti&Regiona. ' By Avmmtim PBfBRMAHN, Bsq., 
FilWhS., *«.■ ■ ■■'■' 

Iha •OMUTosnft dE iminials .in ':^»,Ar<tici regions, and its 
bearing on theiniBaing eXpedhiae uadw-Sv' icixa Franklin, 
is a Bubjeet wbioh has of late excited a good deal of interest, 
and has giving rise to the most conflicting and controdicto.'y 
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opinions ; some maiataining tlM existing of animids in the 
Arctic regions in great namberB, aflRctrding abundance of food 
to man ; otiiers aa stontlf inaisting upon the extreme acar- 
eity, if not total absence, of them. 

Od entering, ho\Tevcr, into an analytHS of all that has been 
said and written on this poiat, it appears tiiat a toocotifined 
view baa been generally taken of the subject. Individual 
obserTatiOBS in certain localities have been separately con- 
aidered and reasoned upon for tb« entire region, and these 
localities only related to a coniparatiTely sintiU space on the 
American side, the whole Asiatic side of the Polar basin not 
bdtng taken into account at all. Again, it has been Com- 
monly assumed that with aecending latitudes temperature 
descended, and animal and v^etable ' life decreased, attain- 
ing tbeir minima at the Pole. Nothing could be more falla-^ 
ciouB than suofa an bypotbens in art^^ion wheiv litetenlpera- 
tnre corre^wuds less with ' latitude l^n 'in any o'Etter part 
of t^ globe. When, therefbre, the sfaot^ti and Waters of 
Welliogtim Channel were ftwnd to be ^ teemi^^ i^Hh animal 
life," it was regarded as a wonderful fact that more animals 
should be found in that region than in those to ibe south of 
it; whereas this fact would seem to find an explanation 
when connected with other physical featares. Indeed, tJie 
considn-atJon of iaolated fants alone can lead to no'correct 
result; and H is only when the Tariousnatiirftl features are ' 
compared and considered in tbeir relative bearing, tttat the 
laws which govern nature oan be traced and discovered; It 
is.in this manner only tbat Pfayfflc^'6edgrapliy' becomes a 
really useful and practical science. 

In the following outline it Is attempted to take a fiRmpre- 
hensive, though rapid, glance.of, tbe distribution of asiinals 
within the Arctic regions generally, and to incjuire into tiie 
causes of certain apparent abnormities. ' 

I will, in the first place, proceed to indiQate. th^e reg^na to 
which these remarks refer; Uiose, namely, wliioh comprise 
the Arctic fauna. On this point I have' ddopte'd narrower 
limits than other authors, inasmuch tm 1 have taken the 
northern limit of woods as the southern boundary of the - 
region under consideration. It is true that some Arctic ani- 
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maU, like tbe reindeer, are found to the sonth of this line-^ 
still tbcae ara not escluBirely Arotic in their character, and 
they are aUo, mora or Lshb, of migratory halats. Tbe icfl-foz, a 
beautiful little auiinal, itell known to Arotic voyagers, and 
decidedly of Arctic obaraeter, does not in general extend to 
the soutboftbeiine assumed;* which also coincides with the 
extreme norUiem Umit' of tbe reptiles, and oorresponda 
pretty closely witb tbe line of 50°, mean summer temperature. 
The region tliua comprises Iceland, Spitzbergen, Nova 
Zembla, the extreme oorthiem sliw^s of Europe and Aaia, 
with tbe nortli-eaBteFn extremity of the latter, inclnding also 
the sea of Kamtschatka and tiie Aleutian lelacds, but exclud- 
ing tbe peninsuht of - Kamtacbatlu. ' On tbe American side it 
comprises a conuderabie porticoi of British North America, 
ihe northern port of Labrador, and the whole of Greenland. 
Though sereral elasseis of tbeanimail creation— as, for ex- 
ample, the r^tiles — are entirely wanting in this region, 
those of tbe iQammalB, birds, and iwhes, at least bear com- 
parison, both as t« oomber and size, with those of the tropic8,t 

* The onlj exceptioD, I bflUve^ where Ui« Arctic fbz ruigea equthward 
within the wooded district occurs in North America round lladeon S&j. This 
is owing to its hsblt of keeping as mach as paaeible on the coast ia migrating to 
tbe south ; thoa, while tbey extend sloog the shore of Hudson Bb; to shout 50° S. 
lat., towurda the centre of the coaUnutt they are very Boarce, eraB. in 1st 81°, 
and in tat. 6S° tbey are 0DI7 seen io winter, and then not in namhsrs — (Sea 
Bichardson, Fauna Bortali AmerKana, p. ST.) Throughout the whole of tb« 
Asiatic and Earopean north (he range of the ice-foi is nowhere found tfl ha 
within tho wooded region, as Baar baa shewn in brs masterly account of the 
diatribntipn of this animal. — (See BtMit. Sciintif, pubtiif par i'Acad. Imp.de St 
PiUribourg, torn. ii. p. 89.) 

t Though the number of ipecitt ia decidedly inferior, tbe immense mutti- 
tuiles of inditiidualt compensate for this deficiency. Some years ago I wrote 
wifli regard to thie point — " If we were to concluda from a large nnmher of 
species Uiat lb«« must be a large nnmlier of i&divldnals, fe should come to 
aironeous conclusions; for such is frequently not the case. The Arctic and 
tropical conntrlea furnish an excellent example, at least in their MammalisJi 
mod Ornithological Faunas. We need only refer lo the crowds of birds whirh 
hover over tbe isl^ands and shores of the north, or to the inconceivable myriads 
of peagoins met with by Ross on the Antarctic lands, where there was not even 
the emallest appearance of vegetation ; and, among tbe quadrupeds, to the 
thousands of fur animals that are annually killed in the Arctic regions. 
Wrangeli gives a fine description of animal life in tbe Kolyma district of 
Siberia, one of the coldest regions of the globe : the poverty of veget^pa i* 

Coo^^lc 



398 Hr netttvitaa'a NoUt On ik* Dittriimiiaw «/ 

— the lioB, the slepluuit, tha hifpopeteBHiBi Bod ot]l«n, 
being aot wiom ■o4itbIe in tJie UiUar rMpM^ tbui the pol«r 
bear, the tnask ox, tha walnu, aod, above tH, the whale. 
Besidei ihe«e, there are the mooK, the reindeer, the ir«lf, 
the polar hnret the seal, aad varieiui amaller ^foadnqwdi. 
The birds oOBsui ehiefljr af an iDnoema DOBiber ^ wpuriic 
specieB. Of fiehe^ tbe bbIibsb, BalmoD-trQiiU and hecriiig 
JM« the priaoipai, the latier e^teeiall^ ocooriag ' ia Bveh 
iDjrriads as io snrpasa eTerythiag of the kind mat with m 
.tropiaal eountriM. Nearlj all theae amsiaia faraiBh wfaelfc- 
some food for iiiaa< Tho; are, with few «RceptioBat distri- 
-buted oTer the entire regioD. The namber in which tfaef 
ocGor ia very different in different parta- Thas, ooibe Amv- 
rican side we find the animalB inoreaae in munber Cron £. to 
W— ^n the aboree of DwrU Gteait, Baiin Sa^. LtmcaatN- 
SoBod, Begent' lolet^ fowerare met with than in- BoeUiia 
feliji and tiie Farry Chvup. The abundAbae of aumsl' lifo 
is MeLvUle Island afid VictanA Channel det |«Dbably aoiaatv 
pa#aed in any pN^ of the Aqtenoaa «d«- Fnectfedi^g weatf- 
ward to tbe IbiBauui posaeasiona, we Snd eoosiderabW tuta^ 
bers of anhaalB all round and within the w* erf* Kamtwdiatka, 
SB also (o the nbrth of B^rii^ Strait. The yearly ptodtiee iX 
the RnsaiuL fur Company in Ain4rica> ia imineiue, «nd 
formei^ly it w4b iBuoh greater. Frilio'lev, pb«a.diwtflv«riRg 
the islaada naoed after faimt' coUe«ted witlHa imo yean 
2000 sUdb of sea. otters, 40,000 aea beara (UrBine Be^a), 
6000 dark ioe foiei^ and 1000 pood of' w4])V4 te«jb, , , Iiiutjte. 
in his Vfliyage round the Wodd, mentions - Hi-fA^ ia ithA'^aar 

■trouglj can»&st«4 with th« tkh kbandaniK of anlnf^; eonUlcq herds of 
reindeer, eike, black bears, foxes, ubles, uid grey squirrels, SU tbe upland 
(iirata ; eltmc taxes and vrolveg roam over the low groAndi'. Bowntntl ilj^ 
tfvoMu, g«w, and do^M^ mtittibi:MftlMsi,aiAMk:timtta,>iA^Hi^My!»vi 
BiDBlt Mtd bnlM tiittx- lUttt* ia wfl^ Bngl^ <"''<>> K¥4 SHll* pfrnw (h«ir 
prtj alon^ the se*-caiMtj jitarmiguti in tnx^ among tha ^anbea, and little 
■liipn are buiy along the brooks' and in tbe moraeee*. Baer also relates Uata 
«aIruB iMxMi im 4He rHOLt eX l^a -i^ld •iti.iU-ta'ti tiitiioi.if'm.'bfm 
ktamin^ 'OetbeMittt-bBad/ie AMtt^H^itfaddlbW >tgUinis«htai«M|<«d 
and («iaper*ta.cea(B,«ltTfkVsU«r, will (MfuaBtJf jouTBay .AM vaeta ttgMbar, 
aad pass over hundreds of milea of countrj, withoat masting with s single 
qnadraped." — See Atiat of f^yiical Qiograpky, bj Petermann Mid Hilner, 

'■■"''■ ■ C.ooilc 
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iSQSv eOOyOOO vkiafl irf ti>6 Unine Mnl ftltme w«Te socumo- 
lated in UnalAsko, en* of tfaA d«p6feB of Un fiflsmn ¥w Gom- 
puty; 790,000 of' these skin* were thrown into tte sea, 
partly becRuM thtj 1«er» Iwdlj prepared, partly in oHler t» 
keep t^ tiM prioe*.' bt ihePolur Seaiotke nmrtiiofBdiring 
Stotti, aa n «dl knows, ihe nsiaber «( whade* fotud is pro- 
digiom ; ^ring the latt tbves yean Amenenn whalera, at 
tiw- nte of IM 6vmy yfuir, bftTt^g be«n eoiployvd in tkat 
BmUl - portion of the «cea». But in no other pari of (hft 
Arctre Geological region is animal life ifo abundant »i ia the 
norih-eastera portkm of Siberia, especially between the 
rimra fitrfyma wid Lena. A deaemptJcm of ibt Kolyma 'dis- 
trict ku already beea ^ven in the- preoeding retbarke, to 
which Hhe fdHowiag particulars may now bb 'added. The 
AMt aalrtif^S'ihati teake their ^tpearance after 4dle dreary 
wlMer am \»»^h flights of awan*^ geeae, diicka, and anipes; 
^esb ar« killed byold'aml lyoung ; fish also btgin to be 
tube*! tb nets ond- bbsfaMa ptaoed uMer the ie«. In Jnoie, 
&«<Mv«v, when the ritefft'^open, (he Hah ^onr id hiimmenne 
nnmbers. At the beglnnrlDg bf the preiffftt century several 
MttMsaitd ge«sfe werd mtneiStnes killed in one -day at the 
«owlh ofthe Kolymfc ; atooHt twenty yeawi later,' when Ad- 
raftfal WttWigell visited that place, 'the hitteberB had Bomei- 
whatdeot^s^ and'jt was'then called te g<Ood 'seftabti when 
lWW:g«*«e,-BM0diJefe8, arffd 200 'sfrauB *w* kiHM. Rein- 
deer 'htfntfhg1brm«-(^« TAtxt ocMipation of -th^ inbtt^tanta. 
Ahm^ the same Utn« tke' shoals of herrings begin io ascend 
the rWi*rs, ■ and the niulHtudeis trf" tliede fiehalfe ciftoi stich, 
tlat itt ttiree or ftrar days 40,000 may be taken with a single 
net. On the banks of the river lAdi^irka the number of 
swans and geese resorting ther^ in the moulting season is 
.Aaid-to Wcaueli greater even than oe tiie 'Kolyma. West 
Of thfe l«tia, and aliwig tfte wh6ltf of the Sib'feirian shofea as 
far as Nova Zerobla, and including that islandj animal life 
presents a great coaitraet to the preceding portion, ae it ia 
nowberc -iWnd'in audi Jab undwaee mBia the ^distrietB already 
ae8ia^t»eff,'«ttd'fe'M«tty ^^ttWtfi* lB"e*tt^Mfety isearee. epitz- 
bergen, although possessing considerable numbers of animals. 
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fiBjMcially reindMr (if the be^t descDgtipp,- iB,grea% in&tricffi 
to north-eaatem Siberia in tliai r^qfte^, ,. 

Having oovr completed this circampolar view of the dia- 
tributjoQ of animals, i^ coases remain to bf coo^ideredr 

Tiie developtneot of Yegetable and animal life in the Arctic 
regions chiefly depends on the warmth of Jiwo or three, or 
eveu one summer month ; and it may be in general assumed 
that where the sammer warmth is the highest, there plants 
and animiUs will be fonnd in greatei- numbeF asd biilk-tb&n 
in other regions where the temperatnre is lower. This a»- 
sumptJon is found to be correct as far as actual ohservatims 
have been extended. The distribution of temperature in the 
Arctic reopens and its causes I have elsewhere* discussed ; 
in this place the summer temperature only requires to be 
considered. To affbrd. however, the elements of fk«anipl«te 
view of the distribution of temperatu^ within the ff%idxobe, 
I have ooUectsd the observations mtiie at various pCivnta,:in- 
ctuding.Bome interesting statioNs apt strictly bdongi^to 
the Arctic regions ; these results are given in tjie Talde ^p. 
306,307) and enumerated with respect to latitude.. 

According to Sir John Richardson, terrestrial animaJsare 
abundant in the polar regions for two short summed months 
only. Birds fly to the north to perfoi-m the functions of incu- 
bation and rearing their young, which done, old and,young, 
with the exception of some scattered flocks of doveties, 
desert their breeding-places, and with the frost vring their 
way southwards. Reindeer, mnsk-oxen, and the beasts of 
prey which follow in their train, do not quit the continent 
to visit the Polar islands until the th^w has made some pro- 
gress in thinning the snowy covering of. the, pastures, and 
they return towards the woodlands again as soon as the ,sea 
is fast, or sooner, if the straits whi^h separate their, smamer 
haunts from the main are narrow enough for th^m to swim 
across. The temperature of the month of July, which cor- 
responds with the summit of the summer, appears to be a 
pretty sure index of the occurrence or abundonce of animals 
is those regions. ' The faU(»wing..table:«Khihit8'tbe'7)ttces of 

• See Petermann's " Search for Franklin," 1852, 
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the lowest mean' July teniperature of^ the American half of 
of tiie Arctic regions, ti^iog all belb* 40° : — 

Winter Islands , . '. (Utitude ff6 11) . . 35-4 

Port'Bowen ..'..'(" 73 14) . . 36fi 

Assistance Harbour . ( " 74 40} . . 37'8 

'iglwlik . ... . ( « 69 21) . .39-1 

Obserrations made, on board of veaaela navigating Baffin 
Bay and Hodson Stmit give the following additional re- 
retuHs!* — 

. Mnn Mean Mnn 

Latitude. Longitude. Temperaturs 

Ba^n>Sar . : . 70 69 33-6 

Baffin^f .,■. . 70 68 ■ 34-8 

BaffiiM^y J . . 7& 6 W 4 84-9 

H«dsan etrfait ^ 63 > 77 36-3 

Ah elliptical ctirve drawn rpund the foregoing points, having 
as its axis a lioe extending from the entrance to Hudson 
Strait to Assistance Bay, and including Davis Strait, Baffin 
Bay, Lancaster Sound, Barrow strait. Prince Kegent Inlet, 
Boothia Gulf, Fox Channel, with the land between, com- 
prises the coldest regions on the American side. This 
region is precisely that in which the fewest numbers of ani- 
mals have been met with. Beyond it, even to the N., where 
the July temperature — as in Melville Island — has been 
found to increase, there the animals also have been found 
in greater numbers. Dr Sutherlandj in his valuable work 
• already quoted, gives some interesting remarks on this 
bead. He sajs,t " That deer are more abundant op the N. 
side of pornwallis Island, adjacent to Barrow Strait, no 
person need doubt; for Captain Penny's and Mr|Gooilsir's 
travelling reports contain freijuent allusions to the*numbe s 



* .^sgiian by l>r ButliarteTid.iii'bit '■ JaiiriLal .t4 k Vojiage lo'BtMu.Jit.y 
nd Barrow Strait." See Appendix, p. dixvi. 
t " Joamal of t, Vujage to Baffiti Ba; and Bnnoif Strait," Introduction, 
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of these aaimaU that were Been tiiers] wiali iiot«iie, «o£ir 
RB I know, wfts ever seen dnriiig the whole y«*r in any of 
the frequent exeuTBions made from the ships in AsaiBtanoe 
Bay." Again : " It will be rather peculiar if yra find- that 
these animaU take towards the N. side of Owuwallia Island 
as the winter approaches, that they maj sbiire (ba m^iitjing 
effectwhichthe open water in Queen's Channetmustlukreupoli 
the atmosphere in its vicinity ; and it will appear at Tariaoce 
with the generally received opinion that these animals mi- 
grate southward onthe approach of winter." Itwouldhave 
been interesting if a series of observations of the tefflpem- 
ture in the regions referred to by I>r Sntheilanl could] have 
been made, so as to di-aw a comparison in that reject with 
ABsistance Bay. 

In Wolstenholme Sound, at the head of Baffin Biy, tfaon^ 
having a July teniperature of 40° 6*, a comparatively sKnnll 
number of animals were observed bj" the eapedftion of the 
" North Star," This is a point, however, from which animals 
can easily migrate to the S. or K. ; and if tiie temt^^ratare 
be higher farther N. during the' summer, &b is highly pre- 
bable, they unqueBtionably would extend their mfgratKO la 
tliat direction. Dr Sutherluid has an interesting rematt 
bearing on the point : — 

" The Esquimaux lad whom Captain Ommanney took on 
board H.M.S. ' Assistance,* at Cape York, says f^atths 
Esquimaux who inhabit the coast in &« vicinity of Whale 
Somid, at the top of Baffin Bay, clothe themselves with the 
skin of the musk-ox (umlngmak). Thia stateUaent, if 
true, would lead one to the idea that the musk-ox inhabits 
still more northern regions than Melville Island — re^oas 
whence they cannot return into a more soutbera lAtitadft 
with the close of the season, owing te the open -Water ill 
the top of Baffin Bay throughout the whole wifite^. And 
moreover, it may lead to ibe inference that Such reg;i(ms as 
can maintain the muBk-ox throughout the year in ao high a 
latitude as 77° and upwards, must present features With re- 
specHx> tempei-aturB -whiiflr are" ptec^MaT 'only t(J'i%gionfl " in 
the vicinity of an estenBive sea." 

On the Asiatic half of the Arctic regions the JaW tern* 
perature BtRnda as follows:-r- '^■(H'lj^lC 
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Bfib^terffM, NW. flxtromilr . 
KoT» ZembU, Kariatbe Pfiirt* 
Ditto, Beiehte Baj . . 
!KUo, Uatotl^n ah4r . 
Spitibei^n, HeoU Cot6 
Kor^DHo^ FilipovdMj 
UttTudi .... 
MuluM K«lyin<k . . 
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( •• 70 37) 
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( " 74 00) 


. 37-7 


( " 78 00) 
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( •• 7» 66) 


. 40-2 


( " 7i OS) 


. «S'8 


( " 70 68) 


. 6B'6 


( " 68 82) 


. 610 



Im Huk ff^oQ the in^uenoe of the temperature is sUll more 
stm^ng, ftfl it ]x^» been shewa tfa^^ north-eastern Siberia, 
eomptisipg (b^ w4i>BWst Bt«tions in tiia faregoing list, ex- 
ility not oply the p-utegt Amount of aainuJ life in northern 
Siberia, but tbrougbout the wbole of tl^e Aretio regions, al- 
ilteogh in wiatar H is the ooldest on tbe face of the globe. 
^ frill be span, by ^omp^ng the two tables pf the July 
tepi^^lur?) that Winter Idand is the «oldeftt of ftU stattoiis ; 
iw4 t^ is ]tV«wise the ease with the saeaa of the three sumr 
11^ eiQfit^. Tbis place is {KmseqnetiUy the pole of cqld of 
i^^ Qprtj^r^ I)«iiDiBpl)er« during th@ summer ; B-i^d Mr Ber- 
t)iel4 Seeniann. the p^tqralist of H.M-S. Herald, infomis m^ 
that it it is likewise the pbjiologieal North Pole, namely, 
that point which possesses the smalleat nnmber of genera 
An4 sge^i^K pf glftpts* #0(1 whence the Qumber increases in 
every 4|i'wtu>a> While thfis in Winter Island the most 
*^9>ty 'v«g«t#^on is found, in north-eastern Siberia, in a cof- 
i^^FfP^Qg tatituda, noble forests are known to thnve in 
con«idav^l^« e^tepi. It is eurious to remember that already 
t^tM dieitiqguisbpd a»vigwbar Frohisfaer, nearly three hundred 
y^fUf ago, in descritHog the country round the Strait named 
aflfiif iMpb fnys thftt under a latitiide of 62° it was colder 
the^ than in Wftt^ohnus in ilurqpe, in latitude 70^°, the 
former bw9g cprnpriH^d in the distaiol. I havs ahewn to be 
t^e coldest jn pimmer in the Arctic regions, as fw^.aa our 
piH9?Bt l(aowl«dge wivft^ U) ^s-mnob to b« rp^^tled that 
the e^qrts of *h^ quntefouif AjtcUp eKpeditiws. ia tiu8,.c^T 
tary— m ttt^ bdi)^ ttt .efftt«t' ik» sfNWlled' '^>Koi'tb^eBteKBl' 
Pfb^sage — should hav^ been aln^ofiA exolusirely du^oted and 
aawt^ l a^ ^^RP ^«V r«CPPn,-^hc> most desolate, and, pep. 

Cookie 
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laps, the moat uninteresting, as well as the most flifficnlt 
and dangerous portion of the Frigid Zone. 

Without going further into detail; I will merely 'eAA& few 
words as to the bearing of the foregoing observatiotiB 6n Sir 
John Franklin's Expedition. " 

The general opinion is that the missing vessels nave 
been lureated somewhere between Wellington Channel and 
Behring Strait and the Siberian shores. Moat probably their 
position is nearer to the latter than to the former points. 
As these three regions abound in animal life, we may faSrty 
conclude that the intervening portion partakes of the same 
character, and moreover, that the further Sir John Fi^nfelin 
may have got away from Wellington Channel, and the nearer 
he may have approached the north-eastern poi'tioh of Asia, 
the more he will have found the animals to increase in num- 
ber. Tlie direction of the isothermal lines corrobrfrate's this 
assumption, as they are indicative of a higher 8unliaei''tenl- 
perature in that region than m any other within tJie P&lar 
basin. Those countries being probably nninhabifed by'mhD, 
the animals there would have continued unthinnect I^y ithe 
wholesale massacres by which myiiads are destt^)ye3 for^he 
sake only of their skins or teeth. ' "' ' 

An interesting fact was mentioned in this Society by 
Lieutenant Oaboi-n, namely, that Captain Penny, in Septem- 
ber 1850, liad seen enormous numbers of whales running 
southwards from under the ice in Wellington Channel. We 
know this to be also the case in the Spitsbergen Sea every 
spring, and that these animals are numerous along the Sibe- 
rian coasts. This not only tends to prove the existence of 
one, or perhaps two, Polar Seas, more or less open through- 
out the year, but also that these seas abound in animal life, 
as to satisfy enormous numbers of whales a large amount of 
tbodis requii-ed. And it is well known among the Tchuktehi, 
on the north-eastern coasts of Siberia, — where land to the 
N. is said to exist in contiguity and probably connected with 
the lands discovered by Captain Kellett,— that herds of rein- 
deer migrate between those lands and the continents. 

Taking all these facts into consideration, the conclusion 
seems to be a reasonable one, that Franklin, ever since eater- 
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ing Welling^n Channel, has found himself in that portion 
of the Arctic regions wh(*re animals probably exist in greater 
plenty tban in any other. Under these circumstances alone 
hi^ p^rtj eould exist tfs well as other inhabitants of the Polar 
regions ; but we must not forget that, in addition to the na- 
tural resources, they would in their vessels possess more 
conformable and substantial houses than any of the native in- 
habitants. , 

So far as food is concerned, reasonable hope therefore may 
be entertivined that the missing Expedition would not alto- 
getiier suffer by the want of it ; — their fate, however, depends 
upon other circum stances as well, among which, that dire 
scourge of manners, the scurvy, is probably more to be feared 
than any other. 

My a>iithorities l^ave been the works of the various expe- 
Jitionfl undertaken 15 the Arctic regions by the English, 
Russian, Dutch, and other pations ; the zoological accounts 
of Biebardson, Baer, Wr^ngel], and others ; also the valu- 
ab|e papers oa th,e distribution of niammals by Dr Wagner. 
Th^e meteor oliOgical. data are chiefly derived from Dove's 
tables, and tbe,worka of Bicbardsoa, Sutherland, Middendorf, 
and others. 
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The Bfftci of Beat on (Ke Perj^endieularity of Bunker fiitl 
Monument. By Prof. E. N. HorsFORD, of Harvard,,Nortli 
America. 

Soon after the pendulum wM.p1a<;ed in Bunker HUJ I^oou- 
ment, it was observed tbat the ball when at jesti.wftB.pot 
tdways over the saoie, point in fahe fioor. The curdful con- 
aideration of all tb« conditions of tUi? fact resulted in au:rab> 
ing it to the unequal expansion of the udes of the mopunipiiit 
in copsequence of unequal .exposure to the eun. 

A bnef descriptiou of the preqe&t condiUon of Uiei moQUr 
nent will aid in understanding the mode of obsf^vi^tioa 
pursued. 

The obelisk, thirty feet square at the base, rises, gradiu^H; 
lessening, to a pyramidal summit, two hujudrad. and ,t^Q^y- 
one £eet. Within is a circulair well, seren ,feet ii)„^ia«ne^r 
»l the bottom, and fir« aJL the top,.wlieze. it opepfL ijitp a 
djamber or observatory^ The chamb^ i^ a,ppE^I^4 ^jT, * 
winding stairway. In the centre of the roc^ of tliet ch«iabpr 
is an iron staple whioh was securely, fixfd a^.ttie J^io^, <rf 
placijig the capstone. It served at first to suppot^t n^i^inf ry 
for carrying visitors up and down. From this st^gle^ wJtufh 
is over the centre of the open space or wq]1, the pendului^iis 
ms^ended by means of a screw clamp. 

From a point in the floor directly below ^& ifi^Xi ;f4^clmd 
to the ball, circles were described and graduajtedi W^ ,^^>> 
drawn. 

On the day following tlie gradn&tioQ^ the iitdez ^M, foif p^ 
to be on the one side of the centre of the circle. As the 
Borew clamp first employed did not admit at a^JipA^^nl^ a 
new apparatus, with the neceoBwy modifipationa,. wpr;e ftul;)- 
stibited, and the ball brou^t preusiely over tlte centra .of tjbe 
graduated circle. . , ; ,. .;. 

A few hoars later, it was fp\tnd ifVb.of the lii^atre. ,, 

, Vpt^ observing more carefully, it was ^a»n^ A^^^^g. C^lWfP 
days that the motion of the ball in the morning. yr^f),^ to ^liie 
■ffPstwAwi, at Qfton tfl tl?^ ^9y^W^ ftR^ ftt^^finjngito , tiie 
east. It was further obseryed that on do-y^s when the sun 
was obscured by clouds, that no motion of the ball or its in- 
dex point occurred. It was still further observed on one 
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Dcc&aioi^, during a sudden shower, accompanied with strong 
vind from the southeast, at about three o'clock in the after- 
noon, to move in the space of a very few minutes a quai-tec 
of an inch to the eastward. Observations at seven o'clock 
lit'the morning, at twelve o'clock at noon, and at seven 
i'dot* in the" afternoon, were recorded through several 
we^B, tnid no doubt remains that a cause coincident with 
the avm in its progress produced the variaition of the perden- 
dttular in- the monntnent, 

A fact already hinted at, furiher coniinned this conclusion. 
The extreme departure of the ball fi^jm the centre was to 
the west of noi-thwest ; not to the norUi, as might at first 
glance he supposed. The explanation is found in the posi- 
tion of the monument. Its sides do not face the cardinal 
points, but are inclined about 20°. The expansion of a single 
Side wonld produce inclination in a direction perpendieular 
(o'the side: The expanslun of two adjacent 'sides would prA^ 
^ce tnclimiliion in the direction of the diagonal. In the 
mbrttin^th^ shaft is inclined to the westn^rd. At noon it 
is inclmed but a little to the north of west. In the progress 
of the aftemooDi it sweeps o^er twice the amount of nor^ 
roent in the morning; describing, in the twelve hours of ob- 
servatibti, an arc of an elKpse. 

DurtDg the night it sets back to the centre, and beftn« 
seven fai^lock in Wie ■morning, has already moved westwaiSl. 
The' greatest diameter of ihe irregular ellipse, described 
bf ihe index in twenty-four hows, is ordinarily \eB» tbati 
b^If an' inch, While the least was less than a quarter of tui 
iflch. /-■■■■'■ ! . 

It nWdtd not be difficult to iind the expansion of the graoHe 
ttf -vrtAth this movement of ihe ball corresponds. In the 
siUdf^^r' case of a rectangular shaft, the depfirtmreof'tJlte 
hall from the centre would be the vereed sine of an ore (Uto 
side of the shaft), of which the pendulum wa« the sine. The 
iflffereiice between the ai^: and sine would be the expansion 
rf'tb'e'gfatiite; "' ' "' '■ '■ ':' 

' *thWlieat of the sun peneti'atea to but a moderate depth. 
This is evident from the prompt movement of the column 
when a shower falls only upon the more highly-heated sides, 



810 Ferpendieuiarit}/ o/BtMker Hilt Mimtt^ient. 
sod'ftUo ftata tke re«dy duuig* ta iiiDUiuiitie& ati tbe ^a^ni^ 



The effects here obserred, and which are uow i:e<M»ded 
fi^m day to da;, takeo in oonnection witii the neteorcAej^ 
cat record of BoskoD, CSiarkBtowB, iumI OuBbrldget cannM 
fail to be of high interest. 

The expaDsioH of gr&mt« by beat had before been observed. 
Mr Bond, tbe director of tbe Cambridge ObBervatory, iigtioed 
its effect on his transit instrument erected in tbe temporary 
establishment at the comer of Quincy and HarvMrd streets. 
The instirHment rested on two granite pittars. In the morn- 
ing of a clear day, bis meridian mai^ on a distant hill wouM 
be fonnd east of the meriilian line wi indicated by his instru- 
nent; at noon, or a little past, eoincideni with it ', and lat 
evening West of it^ ' ' 

Eo^oeers have observed it in long walls of madtmry: It 
ean Bcarely be doubted that we bare memoriale of it ia tiie 
ruins of Baalbec and Restnm.of Nimrod and Stoilebebge; noi*' 
can we qaestion that it has played a large part in the'ict^ 
Biractton of eiiffs, or tiie splitting of mouAtaIn masses. 

The mode of observation at the mwiunient is this : On 
^tiier side, about tbree-qoartet-e of a inch from tbe ei£ntre« 
tinder the index of the ball, two slender needles hav^ been 
driven into the floor, leaving not more thAil the Bixteetaib'oF 
an inch above. These are made by pressure tripierce actirS- 
of tl>rn drawing paper, which is kept from trarpihg by slfen- 
der bars of kad. When fixed the north and south' an^ east 
and west lines are transveraed in pencil mat^ from the fl6&r 
to the paper. After bringing the ball to rest, in whifcli the 
observer is aided by a contrivance enabling him 16 sUady 
his batnds, a dot ia made with a pencil immediately uifder the' 
index point, which is &bout the Sixteenth of an indh above 
t^ paper. At the close of the day, the card, previoanly dfttbd, 
is remoted, and another takes its pitted fi>r the ottserVatidh 
of the next day. ' ' '.' ' "' 

It is a grateful duty to state that the expense of tfc'e titl- 
cessary flxtmies at the monnment for th^ pendblato^ipert- 
ment, of which advantage has been taken in the ohservatioQET 
here referred to, has been incurred hj the Maasaohuaefts 
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Cl^toble Meehamca' Awocution. The enlightened libe* 
rklit; of the directors of this association is only equalled bj 
th^ generous and efficient co-operation of the officers of the 
Booker Hill Monument Association. — {Proceedings of the 
Amtriean AetodaHan for tkt A^vanetmtnt ofSeientx.) 



On the Geological DittribuUon of Marine Animals. By 

Ptofessor EDWARD Forbes. 
Professor Forbes, in his Map of the Geological Distribution 
of Marine Ijfe, and on the Homotozoic Belts, shews the pro- 
Tinces under which animals and vegetables are assembled, 
and these provinces are delineated bo as to shew their pecu- 
liarities, relations, and contrasts. The character of each is 
marked by the entire assemblage of organised beings, consti- 
tuting its population, a considerable portion in most cases 
being peculiar, and a still larger number of Bpecies having 
their areas of maximum development within it. The several 
provinces vary greatly in extent, some being very small and 
some very large. The northern and southern limits of each 
province correspond with the boundaries of a latitudinal belt, 
to which, on account of similarity of organic features, pre- 
sented through its extension, the name of Homoiozoic is pro- 
posed to be applied. Nine of these Belts are distinguished, 
of which one Is unique, central, and eq^uatorial, and four in 
the northern hemisphere represent as many in the southern. 
The boundaries of the belts on land appear to correspond with 
the isotherm of the months in which there is the greatest 
vivacity of animal and vegetable life. The Homoiozoic belts 
are not ofequalbreadtb in all parts; thepolarbelts include only 
a single province in each, the other severally include many 
proviijices. There are twenty-five provinces. 1. Arctic; 2', 
^oreal ; 3. Celtic ; 4. Lusitanian ; S.Mediterranean; 6. West. 
African ; 7. South African ; 8. Indo Pacific ; 9. Australian ; 10. 
^aponian ; 11. Mantchourian; 12. Ochotyian ; 13 Sitchiap; 
14. Pre^nian,; 15. Californian ; 16. Panamian; 17. Peruvian; 
18. Araucanian ; 19. Fuegian ; 20. Antarctic ; 21. East Fatar- 
gonian ; 23. Urugavian ; 23. Cai'ibbean ; 24. Carolinian ; 25. 
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Vir^nian. — (For an acconnt of Professor Forbea's regions of 
depths, vide toIs. SO, 51, and 52, EdiD. New Phil. Journal ) 



On (he Change of Temperature in Europe, and the Variation 
of the Magnetic Needle. By Mr G. A. ROWELL.* With 
a Map. 

From the attention now given to the effects of glaciers in 
producing geological phenomena, much interest hae been 
excited as to the cause which has brought about the change 
of temperature in Europe since the glacial period. 

This change of temperature is, I believe, intimately con- 
nected with the change of declination of the needle, and in 
the theory which I first submitted to this Society in 1839, 
on the cause of terrestrial magnetism, I attributed tJio 
change of declination in this hemisphere to a decrease of 
temperature in the higher latitudes of America, or to an in- 
crease of temperature in those of Europe and Asia. In a 
recent communication on Scandinavia, allusion has been made 
to several geological facts, which are, I believe, connected 
with the cause of tliese changes. I trust, therefore, I have 
chosen a proper time to bring the subject under the consi- 
deration of this Society, as I hope to shew the causes of this 
change of temperature, and also the probability that these 
causes have been in operation to a sufficiently recent time, 
to account for the variation of the needle. 

Before I proceed further, I will describe the accompany- 
ing Map, as I shall have to refer to it often. 

The lines of equal magnetic intensity are shewn by the 
broken lines; these are taken from Col. Sabine's maps, in 
the Sixth Report of the British Association. The point of 
greatest intensity is shewn by the spot at 52° \9 north lati- 
tude, 92° west longitude ; the intensity decreasing from this 
point as shewn by the lines 1.7 — 1.6 — 1.5 — 1.4 The 
American magnetic pole, according to Sir James Boss, is in 
north latitude 70° 51', west longitude 96° 46'. The Asiatic 
magneUc pole, according to Hansteen's observations, is in 

* Read bcfara the Ashmolnn S4(4f^;,,.Fs,iiiMTy 31,' 16^ . 
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TapoTir and -electricity, from the wanner regions to these 
ooldcBt parts, thtin to any other. . 

D5,i,?..cb,.Googlc I 
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85° nortli latitude, 116° east longitude. The plaio linea 
shew the isothermal lines of 5°, 10°, 20°, 30°, and 40° of 
temperature ; the dotted line ia the line of maximum tem- 
perature. This is not an iBothermal line, as it varies irom 
less than 80° to more than 85° of mean temperature. These 
lines are all from Johnston's Physical Atlas. 

Aa few pereons are acquainted with the theory I propose 
on the cause of terrestrial magnetism, it will be accessary to 
explain it; but 1 shall do so in as brief a manner as possible. 
As tbe trade-winds are caused by the cold and condensed 
air from high latitudes pressing onward and raising the 
warmer and lighter air in the tropical regions, tbe air thus 
raised must flow back ^ain in an upper current towards the 
colder regions, to keep an equilibrium. Thus the air i^ in 
constant circulation from the colder to the warmer regions 
along the eartlji'a surface, and from the warmer to the colder 
above. 

It is well known that during evaporation electricity is 
carried off, aud the water from which the vapour hag arisen 
is left in a negative state ; it foUovrs, therefore, that the 
tropical regions must always be in a negative state, owing 
to the vapour and its electricity being carried from thence 
by the rising air ; and the vapour and its electricity carried 
by the upper current to the polar regions must render those 
parts positively electrified, and it is to the rush of electricity 
from the positive to the negative parts of the earth that I 
attribute the direction of the needle. 

The cause of the magnetic poles in this hemisphere I be- 
lieve to be the vast quantities of ice blocked up both in 
winter and summer above the two continents, thus keeping 
those parts constantly colder than any other parts in the 
same latitudes ; consequently these centres or poles of cold 
are the magnetic poles. For as the density of the air in- 
creases mth the degi'ee of cold, it follows that there must 
be more airflow from these coldest parts towards the warmer 
regions than from any other district ; consequently there 
must be a greater flow of the upper currents of air with its 
vapour and electricity, from the wanner regions to these 
coldest parts,' than'to any dther. 

D5,l.r..cb,.GOOglC 
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Now, if tit* point of fp'eftt«i^ cold, ware at Um ttneBtml 
pole, and the toiiip«rature and eT«poratio« increaMd mgn» 
liuif ftom ttence to the equator, the ekcteiaity would put 
(^ from the pole towapdii iho wnMoen pitrtt of the eaeAj 
dimctly in ttw line* of ](»igitudo, aod 4^tne wouM be do de* 
clination of the needle except that oauaed by the grcafira 
evaporatioD, where the son may be aboYe iba hociaao. iBut 
M the poki of eolil are at >a ^iataiUM from the terreatiud 
pole, as there is mon deotrieity reo^ed at tiieiie pacto ihfta 
iD ot^MTS in the same latitudas, Ae olecbdcity canaet all paaa 
off in the linen of longitude, bnt must direrge eastwani and 
westward at tbent, t« gain its equilibniiin in passing off to- 
wards the moM B^ativa parts of tb« earth, and tk«a atma 
Ute declination of the needle as the eoreotB of elecMeHy 
from tbe frigid to tba tiwpical regions ia ^vmy isartdMA 
ranst, in some degree, be ^eeted by the divei^neM of tba 
corrents from tiie magnetic poles. As I eoi»ider the p(de» 
of cold and magsetto poles idoitiieal, I shall um the tecniias 
synonymous. 

. The lines of eqa&\ intensity ef wa^netii^ by n«i qtwiA 
correapcmd with the parallels of latit^d?- If w^ tfte? tk*. 
line 1^, it has its higtiest nortbere Umit, i* f, TSt" sortb Ijtti- 
tude^ at about 10" east Iwgitnde.. To IJie wfistivAFd it. der 
Buevdfi tbttpq^ Icelsdid, passes west of tjie 4?i9r^t 4ad 
reaches its lowest latitude, 28° owth. in l^e Crtilf of MeVf^ i 
it tbcQ wm ^ain> aod about 20° west »f Sf^nUtg'il S^tMt 
ha.B its second highest latitude &3° ; it d««Ul>es agAJn ifi 41* 
in. tbf meridian of the Aii«tio pole, iptti:^ wfien^e it x'm^^ 
ag^ia to its highest Bortherp Uifkit. ThaiHyir^e of tI^fl ^I)fl 
shewe ^e great inteneity of the American pol« m copa|)^^ 
witb the Asji^tie. The deolinaUon of the oe^dJUi ttisp eb^w*. 
t^e dilfei^nt effects of t^e two poles, as the de^lipt^tion ^|i- 

patently caused tty the A#i*t>o p«le dqes nob (t^^t^ ftre? 
qppe than ftbcmb XQO° of longitude ; whilst the dettm^^Q of 
Om ftetAhayw the TeataiqiDe:2$Q° sftem;, to be t^JM^^d iii. 
801W jn*aswe by the ^i&eriwn pole- ■ ThW dJ&WfOfl 4b. t^» 
intensity of the iofiuence of the p<deB'iBa>y toAftaSfom -tha- 
American pole being the coldest, or from the ajr fon^ipg 
the upper current to that pole, being jaor* le#il«4 wittt Y»- . 
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pcHlVj and' oaDSequentiy electrielty, tiian the current flowiag 
to tiw Asiado poW; ov it nifty be cMiwi by the ioe in Am»> 
H«a' being blocked op at macfa lower latitudes than in Aii«, 
tiiUs produeln^ in a greater degree thoae csirenta of nlr, 
Tapour, and electricity, to whit^ I attribute tnagnetio ph«- 
notDeita. 

It maybe observed, ^at the potnt o€ greatest int«n«ity fi 
between HudBon'a Bay and tiie Gulf of Mexico, and that th« 
Unas shew the great intensity ^m the Atnericim pole in the 
diivction of the ffann equatorial seaH between Africa and 
America, 

The istensity of efibct fmia the Asiatic pole seems to be 
influenoed by like caases, as it is directed towards the Indian 
Ocean, whette the line of maximum t«mpeF«ture hafl iiM 
l^aiest Qortiiera latitude, i. «., 13° 30*, and where the tern- 
peitotarsof that line ia at the highest, viz. 8S^ of Fahrenheit, 
and oonaequently wher« the eraporation is greatest. Thna, 
in both tases tiie greatest intensity is from the poles towarda 
the nearast parts wher« the ev^oration is great. 

In tfatf meridian, tvh«re tite intensity is the least, we find 
BO socii pole of cold, and tiie tropieal region in oecupled by 
AfMca, CMtseqaently the rate of evaporation ia low ; and in 
the meiKdian of Befaring's Straits the Arctic Sea is c^en, 
and tbe lina of maximum temperature ia about 7° south of 
&« equator, so that this Hbc is aeariy 20" farther to the 
south in tfaart meridian than it ia in the Indian Ooaan, and 
the tenaperatare lower. 

Tbs lines of equal temperatare follow the same generM 
direotion as the lines of rai^^etic intensr^, shewing tbat they 
ar* b*tii iniuenced by the same cauae, viz. the two great 
centreaor polea of cold; and generally in the meridians 
where the temperature is highest, the intensity of magnetism 
ia tiie least, and where tlie temperature is lowest the inten- 
sity ia greatest The lines of equal temperature do not 
diff^ so midi from the parallels of latitude as the linoa of 
magnetic intensity, but yet the difference is greats especioliy 
in hi{^'d6rthem latitudes. ' 

Taking the line af mean temperature <^ 80° of Fahrenheit, 
it has its bigfaeat Kmit rather norUi-weat of the North Oape, 
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t. e. about 72" of n«rtii lattiad«. ' Funemg ^bsfwnil^ it'4e<- 
acends to the 54th degree of latitude, and shews a mean tAMii<- 
pentare of 30° lower in the etutem piirl8'eP'A^i)«ir{Utt,'%ben 
compared with the lame latitndeB Id Iceland, Bttglandv ftiid 
tJ>e Dofth-westera pftrte of Europe, . , ■ , . 

This difference of temperature is genei^lly attributed tt>' 
the eBbet^of the Gttlf Stream; but although tbereisHlgb' 
aothority for this opinion, I venture to Suggest'Uiaf; 'oflMr^ 
causes operate id a ntucb greater degree in producihg' (bis 
plienoraenon. That the temperature of -the Atlantic Ocean 
has some effect I do not deny, but the proofs of a ctotrtitma- 
tion of the Gulf Stream, or of there being' any Btt^ini fi^ra 
the Atlantio'into tlie Arcfic Sea, are very meagre, rihiefly, I 
believe, depending on the fact, ttiat plants from the Giitf of 
Mexico and the West Indian Island^ are occa^onally '{bond' 
oA the shot«s of England, Iceland, NorWay, i&c. ; Irttt'Wlien' 
we consider the vast quantity of such ■ material*! VrAught by" 
the Oulf Stt^am itito the niidst of the AtTantic, it i!^ ^aidn- 
aU« t6 suppose Uiai the whole of its ^Hr^s mu^ ociiiuJiot/ally' ' 
have liotne'of Aese things thrown <rii tteni' by 8tOrAil!,'4rc.' 
I am dot awar^ that th6 Gulf Strewn cciri be.ti^tjiid'ficrfher'' 
north thao the 49tli degree of latltnd^, aod the &fct tJia^ a 
bottle thrown into the sea by SifW.'E.-Part-y, iri latitade ' 
63" 13" north, longitude 46" 55' tceat, wfea picked up Oh ttie 
shore of Teneriflb, sMDift to support' this idea, as H itiuBt 
bare croHsed-the direction of this supposed stream;'^ ' 

It is a very general opinion that the westfern StdeS (if Con- 
tinents are always Warmer than the eistertt ; but tTiis' is" not 
supported hy Atets, ias the teinperature of Africa i'i lowest 
on the 'Western s!dek and the samd is theftase tvith the whole 
of Aiaerica,-froM tlie 30Ui dflgfee of north latitude'tii' Oaipe 
Horn. ' ""■".' '" '"■ ' 

I beg to atij;g^st, 'tirat the principal cause 6f i^e ^eqiial 
distribution of temperature in hi^ northern latitudes is the 
blocking up bP the ice in the' seas' above the'Asi^tYc and 
Aiifiertiiafi 'ccfntineftts, thnB iriafeing those ' parts th^ ^bitea of 
cold, <rfiiWt 'the ^Arctic Sea ^ bbing Open froth Nd'^Uty" to 
Greenland no sudf accDmalatiDii of ice can talie place there, 
consequently the temperature is higher there tium in any 
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other pi^t^ig. Uiia hWoMphere ia the tome parallels of lati- 
tude. 

Xtie ppwu^.iato ike ;AFctia Sea ibrongh Behring'a Strait' 
produces similar eEfecfts ia Uioee regioas, bat in a lesser de- 
gree. It is true that the isothemat linra in the North Pa- 
cific Ocetu) hare not their highest northern limits in the 
meridian of the Strait, but to the east of it'; this fact supports 
the theory, as the high temperature of the western parts of 
North America may fairly be attributed to the great height 
of the Kool^y Mountains iotei-cepting the cold breezes from 
Hudson's Bay aqd the irozen seas above it. 

With respect to the changes of temperature which have 
taken place in Europe, it is evident, from glacial marks and 
deposits in Switzerland, Scotland, and in almost tiie whole 
of North-wester)! Europe, that the temperatnre of tliese 
regipps,hAB been mw^ lover iban at*the present time. {.. 
will not attempt to- g^ye an opinion a^ to the depression of 
ten^^rat^T&.wfaitth would produce such an extent of glaciers ; 
butr IHL ph^l^ Martina, in an article* " oq the Ancient Ez- 
ten^ of th^ Glaci^^ of Chamounix," calculated that a mean 
t«mpe|ratnre.iumUiir tp that of the northern part of the State 
of New .York, by lowemg the line of perpetual snow, and 
eulargin^ the areafoc its accumi^lation, would be quite suffi- 
cient tt^ account for the extent of ancient glaciers in the 
district f^und Mont Blanc. On this authority, therefore, I 
conclude that the extent of ancient glaciers in .£urope may 
be wjpoi^nted for by a temperature such as now prevails in 
similar latitudes in the eastern parts of America. 

.It has been suggested, that a change in the direction of 
the Gulf Stream may have been the cause of the change of 
temperature since the glacial period ; this cause alone seems 
insufficient to produce such effects, and the supposition of 
any chaiige in the course of the Gulf Stream, is purely hypo- 
thetical. 

I submit that this change of temperature may be fairly 
attributed to geological changes, of which we have evidence 
att,he present ,tiin*., , Ibelieveithe. low temperoture of the 
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eastern parts of America, fpom ^e 40tU to thft 65^4 ^^fsne 
of latitude, is caused by the vast quantities of ice hlock^ up 
in Hudson's Bay, 4a U is {^ largq sea eptn to veoeiB^tiie 
icebergs from more oorthera regions, and out off frow con* 
mi^nication with tlie w^ipw waters pf ^q AUantUi Op^ui, 
the only opepiug into it being Hudson's St^Wtii ^n wU^QAe 
the current sets into the Atlantic. 

I will endeavour to sheir tlut tbero ato.i&ir graiuids for 
^Bsnming, that very similar c>rc<UBBtancea prevailed in Suroge 
in recent geological times, and conMquen% it bad 4 lUe 
depressed temperature. I believq it is now cem^idered 
proved, that sinpe the creation of ra£es.qf luiimala at iiraseni 
esisting, England and the Contiaf ntj were cenneatad by dry 
land. Xf, then, we consider tbp Sritiab Channel tq hftye ne 
esiatence, the German Ocean would fprm a seft sinulAf^ in 
latitude to Hudson's 9ay. We h^Tc faiiber th^ £»ptft g\yem 
by Sir R. Murcbjaon, in bis paper " Qn the Sup^r&<;ial Ho- 
trituq of Sweden," which shew, tbat sinpe .tbe-sQ)}t))firn,part 
pf Sweden was inhabited by ip^q, tl|e more p'lVt'ben] pt^ 
^nd neighbofiring districts T^ere cov^ed by w%t^r h tihat f ik- 
yious to the elevation of this land, the l^t g^plogJQ^) PJi^fiiQge 
WAS th^ distributiop, by means of ioeberg(i, of in^iimerat^le 
(^8tinct angular blocks of stoiie (ivpr the^e districts. Thai 
tb.ese icebergs niuat h^ve Ijeen impiepEe ia s}iewn tty t>he sise 
pf some of the stones whi^tt have beeq go distrihiftedt ()iib 
meaanrcd by Sir E- Murcbison was 40 feet lopg, 33 ftet 
wide, and 25 feet high, and anotbei^ ytt^B atiU lofg^i 

From the nature of these stones, it is evi^e^t t^%t ttoj 
have all tieen carried from north to south, ahe^ing tiM't ^^^ 
pprr^nt was in tliat direction ; proving jiUo that; tlipBg r^gJQna 
^ere then open to the Frigid Ocean i e,ni t^ thi^ cjnrritnt 
was from north to soijtb, it is fair tq a^smflP t^at \i f9mtd Jta 
w^y into tjie German Ocean, and tl\enc£i rntQ. t^e ^ti^^^, 

If I have taken a fair view of these Hubjects, the condition 
of North-Western Europe at tb^t time wap y^^'K^'W^^ ** 
that whicU now prevails ip the nortb-e^HternEV^ jrf-4»6- 
ifica, Great Britain representing Lab^ador,^ ^C!f^^j||^ding 
for Cumberland Island, the German Oceanj ^ith ita connec- 
tion with the Baltic and Frigid Seas, formiiig another Hud- 
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Bon'B Bay, the cnrrent from the Baltic and the German Ocean 
passing into the Atlantic, between Norway and the Shetland 
iBlaBds, taking the place of the cold stream from Hudson's 
Strait. 

It is to these circumstances I attribute the depression of 
temperature dnring the glacial period, and the subsequent 
rise of temperature to the German Ocean becoming open to 
the Atlantic, and the descent of iceberg from the Arctic 
re^ons into the Baltic being prevented by the eleTatign of 
land in the north of Europe. 

I will now endeavour to shew the probability that the 
variation in the declination of the needle has been caused by 
this change of temperature. 

AH the earliest observations on the needle shew that 
Europe was at that time within the influence of the European 
or Asiatic pole, as the declination was eastward. Columbus 
is said to have been the first European who observed a 
wCKtem declination. When on his voyage of digcovery to 
America in 1592, he found the eastern decliDation become 
less and less, — near the Azores he crossed the line of no 
declination, and then found it become westward. Now, as 
there are two magnetic poles in this hemisphere, there must 
be a line of no declination where the influences of the two 
poles are equal; and it is obvious that it was this line of no 
declination which Columbus crossed, as the declination on 
each side diverged from It. In 1657 this line had passed 
eastward, and there was no declination in London, — at this 
time the declination ^as still eastward at Paris. In 1666, 
i.e. nine years later, it was at Paris, and the declination in 
London had become eastward, — since that time it has gone 
farthei' and farther eastward, and is now about 43° east 
longitude. Nearly all Europe has thus become under the 
in^uence of the American pole, and the declination ;n Lon- 
don has gradually changed from 11* 15' east in 1580, to 24° 
3(f wekt, In the early part of the present century, since 
wnich time no change of importance has taken place. 

"!bu?iAg the time these changes of declination occurred in 
Jjurope, no change of importance was observed in America, 
fth'd there ia positive proof, that in Jamaica, from 1660 to 
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1S06 t^ dtalinatioti <Uetrt0t. vmy. in-.-^-^Uo^*^ deffrtte, 
alUiongh in London. f^Dgtbi9Be'y«WlB..it,.affltn)Q^ i^foll 
34°. This f«ci i» importwitr at- it M'b^Wit' tihat. tfaej Am«ri(»n 
pole, during those ye«r8,.ii«H>not.*ltiiftwi,Ml8'IK>Wt4«n.;B'»d 
tbat the cause of. th« vwiihtitNd mnst.be iQffflDQ(Ae4i>wit<h:ltbe 

old COnttO^t... . -■ ■/. ,:,' i,i,.;: ii.irT'--'r '■ 

In scoordsAce :with tt4e.^eqrj.:«f,piaga«t<iHiniJ.ht9Q>-^6^ 
plained, the change o£ declinsition npay b^lCt^irj^yitiwomQ^ 
for, eithw by the eold oS th« AsMtJic jipl^. de^^^MJnff jW \P- 
t^isity, or by an elevation of teaipi9raitui»f>.)il<£iurti[i0'4n^^ng 
tiie centreor pole of goldfArtber tatvoB^Rithft e&afi; aD4ib«rB 
can be no doubt that; botli tbeae clrOwwBiaHMiftft foUq]c«d:tib% 
geologieal cbaogsa I have a,lluded tow : ' - ;- ./ ii '.'"<:'' 
It may be diffixmlt to provetliat * cbangQiof ideoUnatioB^ 
whidi bas beeix going <»i 19 to 'tiia.pnewDbioentmiytHaaq b» 
owingto gfiologioal pheiuuneM, WbicLjoonutredlftOiIali^^^sm'^ 
viona, but I Jiope to Aew thAb.thslT tfum faio<{giKiiin^ fiw< 
Bucb an opinion. ,; "N.hJ < :i irvur.-t iIj. .>vi'ii 

. Annming that dtving. the iglMifJlifiemdiberdaBditio^of 
Europe yrtM similar to.that of AidstTlca>iat-th6,fit^dentliiB% 
ve may conelnd« that iott- eztmidediftom <ibs'.BlUkbdiof.'!Nbr>' 
^fa.y, Sootland, Iceland, dici, in a similar naij^ An whatii' dto' 
doc« from Greenland, OambedandulBlaiid^aMd tiiabradorJ 
(The extent .<^ lee &om tfaeae Hha)reBjia.giveniliii Jidmstoir'^ 
Atl&s, and is ehefwn in tba SCiip)j. !^He Amddd SealmutBti 
tberefbr?, at that time, liavg beftn -bloehed u^wi^'uce'indeb' 
more than at present, oonseqHemAlyitlie ARi^tiK' ^tdteibf wld' 
oould not tlien bfivebeen in Ua pre«eDtf)bsitif«;,'imiwafl'preba-' 
bly situate abontNova Zenibla;:add.iE>ab,:itmuatiuinieithat' 
time have receded more than ^0° of l«D{ptdd«jtotTBM» Mi&4Hdt- 
This change of position will account for the cbangb lof 
decliaalion'in Westtcii' £Dn^6,.Ba /the Aaiarticpole^iEl liittw 
ohiefly aflsated byithe evapoiation 'ft»&i ibei 'Iifdrab Ooeank 
amd 'quite: removed' frora iboi'mSuima^bt leviiparBHiatuftom 
the warmer parts of the; Atlantic. St>i«nNpotKiblsitt)l{HlJTe- 
bvw long was 'reqtured!to:prdduoej[tUeMi rtesnU^; bflie^ the 
goolo^ali ^clianges^ to'iwhieh: 1 'hawq alluded} I >to^ aMTe-at 
a fair conclttaton on the subject, it tnay be well to 8Q[^0Be 
similar changes to take place in America at this time ; the 



Variation of tke Ma^eUc Needle. SSI 

^eaSbn^ftA'tjiMtflidBratioli would then be;— If by Bome geoi 
Idgica! pfaenotnenAn tiM ' soafkers paHa of Hudson's Ss-j 
IMcaffid^^xposed'to Mi« Atlantio Oeean by an opening; simiUv 
*o «ie Brilj&h Gfeinnel, and fi-om the «6th to the 70fch degree 
of lailtnde Aie -Ibhd Was upheored HO as tocutofFall com- 
munication ft-om the Arctic Seas, how long a time, under 
these' tilpcAniatabceB,' would it require for the whole of the 
MK^tttW^aiftem parts of Alnerida, together witb the neighboar- 
tng liretfo regions, t« arrivo at the higheat temperartufa 
theiy I t^cAlId'' ultimately a^quit-e in consequence of thesO 
eiiati^i»t F«^89lohg'fl8 any elevation of temperature wa^ 
gOThj-o«i SB- l«n^ TfosM'tbe pole of cold continue to recede' 
towai-ds the west ; so long, also, would the Tariation of tiie 
D«ei)te'^«n;andtke line of no declination would move from 
its pieseiitititwtioii-i aqar St Petiersiburg, towards the west. 
Bn|^ajBd>faugllbtiumiagiunJ be brought under the influenoeof 
thd AiuBiio:2pitle| and 'tiis<ta0eAt thTknigkottt Kurcpe again 
have an eastern declination. ■■ •< 

I "In.raiharieriiiglthii'quli^ceti jt ia ■neoesHary to bear insibid 
hftnikkm^-hpatillsiooaduatBd by notnaesriihs, aadalm ihJd 
tiuctf'.tfaat lAOfdegtMesiof thbat are' aboorbedf b^ iee in meltiD^ 
withostiadjv h)cs«nell()fllteIl^>e^atTn)e.. Many proofs -mi^t 
be^inncta,.^ tibsslawtdaDismibBidn'of hebt-throuigh earih.-but 
lw<iH-icdt]^ refsnta one^as Btoied 'bjr'Mr Kaamytfat in tbe 
Jounaalii^ tite. ifleolb^ical SiUiet^ tohiiL, p.-338. "The 
inst^ce^ii^uealioiL'^ ^Bo/fh that geaiflemaa),' " was that of A 
Ibtigp plaiiMf:-m\floii. aoQtalwingl'L tons'of' white-hot metted 
caalrifroBevfdKtfea^fispatfire coinghas itobe i)uate beyond all 
tbeHaoin^tiajfO0rtaiD)iy,i bnt well known to be the higbe^. 
iQtiSBaittta&fnvnacaJbsM^iJiie&Bg'^ii'^'^Qr''''^'^''^^''''^'*^™^^'^^^ 
hotiBOB/la j'h '■■' ii:i i' ■' ,■.■•-■■; :■ i - - ■;■ 

>>.^r{rbis^a<[t>iiuiBd.oi'ilffbite'diptiiiw1ted'east-iren, stood .iii 
th&pall fortJapWavOsofjiZO minRtestiandLbutf'iir.'athiticaRtiDg 
oS. (ritty iniAaa«iii,'of afooakibalfi anj ihcbitMclty iwould biwe sdon 
welite^(ttie!b(^rtffli|*[a.nAjdideft:9£(tli^.]Hit) '■■■ 'i < < ..' 

i.f^ Tj^ih^mdi tiHoHueniif.'nfiiier^suhBtance^,' how^ven 
VABf^f^tc Sttffiplnltiitoiparexdni titeitonduatiQnnf ithe h^dbtQ 
tbe «^nor ; . so cotn{il»tely ao^thot after tiiis. maas.of hot 
irqa hadDeiBAinedfoir.-iq>9:apj& of SOnUnutes-iR'thd pot^ you 
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cavM idooe your band on the hide of tti« tmmI iritiMnt SmI* 

ing any incoDTenieat degre* of lie«t ; and Bo slowly m& 
in|>erfectl]r doSH thit tiiin lining of half an fiich of day And 
sand permit the heat to paae oofefrarda, that Um entire -niaHi 
might rest tii«ra till it bcoame oool «r« tiia outside of- the 
pot woqM have reached a ttntfMraiWe high «neu^ to «ar- 
botiize wood in contact with H." 

With Buoh facts as these, I tUnk it feir to asaanie ttat, 
after the geological change I have supposed, thoosands of 
years must pass ere the parts of Amerioa to wblofa I bare 
Eluded coold obtain IJteir highest degree of tsmperatoife : 
for if half an inoh of olay and sand tbas intercepts the com* 
munication of so faigh a temperature as tiiat of 11 toos of 
white-hot cast-iron, how can we eatimato the time it Woflld 
require for thousands of square miles of troztA land and sea 
to become derated to temperatore eren a few degrees. 

Bringing these reasonings and facts to bearim the qaestlon 
of the change of temperature in Earope, I submit Uiat tfaCN 
Are fair grounds for attributing the change of deotiaatioD to 
this cbaoge of temperature. For altJwi^ the opemog' of 
the British Channel may date too far back to sapp(U-t tiito 
opinion, there are ample proofs that the connection of the 
Baltic with the Frigid Oeean, and the elevatton of pims (ft 
Sweden, have been much more recent; and these were the 
principal causes of the change of teinperature in the north 
of £ui*ope. 

It has been shewn by Professor Nilsson that the'nbrthem 
parts of Sweden formed the bottom of a sea after the south- 
ern part was inhabited by man. The land since then has 
been elevated some hundreds of feet, but the fact that tiiere 
are no dislocations of strata, shews that Uiis deration of 
land has been gradual, and even at the present time an 
elevation is going on in various parts of Sweden. Dr 
Daubeny, In his recent communication on Scandinaviai 
alluded to this fact, and, amongst other authors on the llttb- 
jeet, Professor NilsBon states that the devAition of the coast 
of Sweden has been going mi gradually during the last 300 
years at the rate of two feet in the century, 
in proof of the recent conQectien of the BaHic wit& the 
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AftibS«a,£rd£0Mia-f:t>rehhinDmeribA?'beelted. Uastye— 
•"She Odlf of Bothnia faM baea qonheoM wiUi the WhiU 
Btttt yrhtft^tin the neighbourhood of .Ulebnfg, a «ooHderaU« 
d^HJMsiifB towea^H its vborea maj'.b« abeerred, a eonpketv 
watleti ceaiHinaicatiDa ssivting from the White .Sea. ttroi^ 
the&Dlf of Botimiaf and ihe BMthem psvta of the Ont Se* to 
the Oattegat ;" and adds in a ntfte^ thsb between iheGiiU 
of flOtteia^nd tib« WUto S«a, *' a oommunieativm by water 
Mfic» htipt>«ip in ^. time -of /lood, evM fv lately a« at iki 
wimMfiOMraenf »/ tA« laM oenUtry." 

Borne ■eSevtS' raajr be aiMnbuied to the ^TstioD of Itisd 
BnT'gwng oDf ndiioh, -t<^ther with incretuied evUiratiod a^A 
dniiDtige, : uHost toad to aa eleratton of tedipcrstare eveD Ok 

- la Mtl»ittuig> Ukto iheortes io the oonndsmtioa c^ , this 
Bocietj^ J am mrare tiltat I can oni^ tmppoFfa i^tan by prqbaf 
bBitleaf. b«t'ii»<tb*«h«ig6 ^ braEtfieratiite m Burt^iey And 
(he tenationof the oeedlo nee sab^tilt an wbtob bo tbeovice 
barre be«« aio^tedrdbare^Bonie hope tkat ths ojiiiMieos i( 
bavs! adr&Dced may be thought w<»rthy of farthev oemider** 
iiea. 



,The JPtir<iff&a^tie Belationa of MimraU. * 

The natural aasociation ot mineral speciea has long 
.att;;(icted, attentign, and although since the time of "Werner 
it. baa heen maije the basis upon which distinctions between 
rocks are established, still the subject has not been investi- 
gated ^j) fully; as it. would appear to deserve. Minerals 
which occur tpeether are epumeii'ated in the description of 
one or other of them, but.pio adequate account is given of 
the mode of association, and the^r relations of date are even 
stjil le^ reg^ded. 

ProjfpBsor Breithaup;t , has for seTeral years especially 



' * Die PBT^eAmit do* MinanHM. Hhenlof^aehj goognatiaol 

l)«leiS^tM mit l>esand«rc« Biiokucht maS S«ig>>«>u, Vmi A. Breitbaupt. 

Freibwg, 1849. 

D,g,l,..cbyGOOglC 



SS4 The ParagtntHo RHatiotf^JRn^aU. 

isBeoted'faii att«Bt>eiL to Ae^t poiBt«,'«Dd fcas-avHved at 
«nK»berof'VeTy'int«r«»tii^reSDlta. d^ttes^, tttidtbe i«^r- 
ences he draws irom them, his geueral Tleirt,' tixi tt>fr argu- 
aentB by which fa» HAfti^wts tben, iti iis thfr^pWPlDMe '<tf*- the 
foUomog pages io givs Bomb a«c<Mriikj '^^I'tbe'irtu^sgo^AiMis 
of minenilB hft ii»d«ntaBda'th<6 -more'bP'l^sV-ilbdaHeinM^ 
o£ associatloDiby nmJttM of whi<^ be «ildMi4)ak<« Mi'detci!^- 
mine their rdative tigtiKai hO'hu coidudwd U^W>s«¥Ta- 
tidaa iinm tite pdnt of view ta^pMiSMl ' iif ft'MU^k' ef 
DoloniieK'B, tkat eveify stone mast ' btre Botnff ooimetit&Aa 
with the general hiltor^ofcfBr'^«be^'aBa'al4h0'^h''iD£ir$l!lii' 
tAlf iimi»,y poMeM Imt tittle iateresti'Btttl'ia nMimrlatloM'lto 
elAerS' it may load to importattti dfBcdv«ri«si;- ikirdu^, ^»t"lt 
is the stody of the mootcooimoa.and: mcnt^uvitevstA mincf- 
Vabi Aitd &OJB. which.Talu^ile iresiilt^'iinrf jahiefty'.bff-ffiii- 
ticipated. He in the first filniailjniigpjfQtJKatdjwtBdiiuaiB 
w)Meh,pW .Bliffieten^ ;tQij8)iBtr-:tii«$i]the'9)u»gl8aetnjreiiabns 
Af;iBiD9pals#ra. deBoming.qf beidgtAtnilied'jitbt aii^-li^ -ika 
iniiiieiralf>giat! but partMp4,,&tUl'iiAw]eiBOib3nitt»>^UogiB4t^nd 

tJllftcllBWist^ .;- .; ;. ■..;„-.-i ■..:i)'-yfi; ni ^vu'/Iil . itiv.oil/iT- 
^lajUHBe inatWfies' tb&'^eixiataAoa; rd-^'>viiut'n^.<^wAm 
«tp{ieftr».todie[iieiui tvon, tbn «QiiORlprb'ft9JBteBceii»£>«ii(ttlier 
nmeral- :TlmftainRns«P'^otea,.iT)n<^Mrertokf!ably;abtodad^ 
manganesian epidoto occars only in aBsociatisfeLitcitii'lictar- 
Oi9Ui)«v0eQ9iBtipg.iQhi«dy ef oxniA^iTaiia^ais^x,'. aadiamting 
tlie .tj^anit^p,. fwhiob. sre.stOl 'i#»i*t;.,ft-9qiiant»,i^e»ci5rit€ 
oc«pre, ftt &t M*rotl J9 .Eiedm08t» eBlyi feg«Ui«r mitfijthe 
above f^w^ffiinenalv^: SoBakjueiiat^ {)QlJrla'top^dkI|'deart^ 
WfiH the only tfianiMi melBdUttp.tbeio«]ty gBrnetjiatidL^acinEh 
tb« oiily,.zirGOti',^lli<2h Qbcu^ ia tpftcltytt^kidaaUiiMr phoDDlite: 
iUKxiU^itfr bail hithe):to;<ttly' bdflBjlitet.i!witli[upc«>lhtrnui£it. 
T^ece we again other mi^^^Iii .wheae.Bxitfti^Bteeiittay.jsafely 
b6..Bai4'tif.dppwd :op(>n.tJ*e pwtexi^t«aie* ef ottp^isii^ltas ; 
thus bismuthine, linneite and cobalt^ glaRQi..' .JAagtielSo 
pyrites tery gtawrMly ^a^ftomp&niefl c«ppfeiipyrite3,i«bioh is 
in this. in^fWice the, pwt^recenit.'* It:i^. p^^piftiHt^^l.-move 
remarkftble, iiiat. all- ,Ujl^' niapBeai:of,,vwri'^»tad = 9t^er 
pyrites are accompanied by the more recently-foriDe^ cop- 
per pyrites, and the larger masBes of copper pyrites by 
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Uit'SiiWimm* bmedA Jroq ^libes.. TiuM 'facta 'sbew tlutt 
ft^3 .ar#„mi&^*>itKs is; (i^,»B.B»(w^« «f/io>ii«Tate: ffiortby 

1!^-.fVt»e^mtk ^hen'mm^'VU^ with ia drasen, fortlior 
-InclAc^i.tht^ . tho ; deppf»ti«n. o£. some i9Qre -i^QOept miners 
4w),it^^ plaoe piore,««Adil.y upfw aMrtMa.of.the lovrexiti- 
ii^jmiapi^s.tbw) DpoAi (4bi»ra> imi if' tlMre had tweD.an ud- 
f^m9J,^tJi«iC(ioD. For instance,, in the ^tumb iti.'gtiei»en at 
-th^, ^irKifrtdd,. th« tu«|;8ten is more firoqnwtly iocqilaated 
9^QB..'tii# BiBpke quart* tbaa.tipon the mica. In tha lode 
4ra«e»i<>f tb».fVieidru;hvAqgqat mine at F^ibeug, tbeealc 
tftac d^o^tad upaa. «»?&<»» . caiuistiiig of ins pyrites and 
lieayj apati ^eenas toharo bewi'a>tijniot«d Rtors by the Iat;tflr 
titODj thfi fonuu* mineraL Id tlie mine Bescbert Gifiok 
{tgirwtgyriite, ocaurmi^'iB.druaeB of galena and potyt«Iite, is 
&aiid-alatobt o«1y:apon-'tfae'laU)ei)/ ■ i^ . 

1]be''aa84Mta>tio»«^ nilnerals likbwise -'seemB to detet-mlne 
&e Umi'ia «^icb <oM*or-thenl appssra. ' Th«'g«l«na loceur- 
TCB^^ia' idvnsss iifiir"Ft<c^bei'g''iBi jwtieq «scdni^aliied by 
diallogite, always in irregular rounded crystals, fialcsiMiir 
acooqtpsjBying' «op9er pyrlt«Sf probably lUwayir presents 'the 
most) oTdiaarysaalsttobedrenas tfee pFcdAakiemting' form, atid 
the>oaloapfiriQp4ti'inia^ytite« i» iivroriably in fliLt ih^mtf^- 
iedrie*ryata*B;-' ■■'•■:■ ■■-•- ■' ~ ■■■ 

Anothac Btnkin^ omaiDBtAnce W, tbab tbs tdhiepak oticui^ 
riag'togdhef iia.aipartiieutbr dlstnot or' fbt^atntti, txts9««ft 
b ioeitt&in 'niark«dl ptiyviognomy, »b easily '!rbeogfii8fibl«''tftat 
the 'loddiAw of:h^nd 'SpbeimenHmii.^ b« < deteMArned t>y"']t. 
TliB''aa4>biboUa,'Pjcroxanes, ie[iidD4e»,' S^. «f AMitdali mid 
tJ>S:'4anlq iHiWFidsl itam 'NbW' York- aad' 'New Jersey, the 
oU«t-'galeiwiM,iidr stn«j'1td0tide' fd^stibtas'ol Ft^ibdt-g atA 
thoto^of 'OundDie^liiAd, 'aa 'well i as the mitieralfroiicni^in^ in 
theno4fsio<')!ttndt<easte**g <Hm) aVe atlffidienb' llltHKf&tiofis 
of'tbeHcl^eeuif8ri4i^s/' ■■ ' '■; - '••■'-■■ ■ ■■■■-'■ 

' Oei^sin aeisojiifttiQiia ctf' tataerala'-bdoffgf'Ag^ to' the HUtab 
gftnttB,!bidin«tiai^B' &d«ikitlof tll« eStdM^tti^t yrf'Spccific dif- 
fa/tmt^s'^htA'wveitt'ihmi;' in'a,Wit^3^ rock' a4>\Laach'iD 
Rheni^ PrRa»a, there occur nosean, Bodalite, and lencite, 
imbedded in a porphyrittc mantior. These three minerals 
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hftTittg bMD iarmiA ai Uie satns tinie Imd «adef -Hi* Wflw 
CMiditiimi, it may be infenvd that tit.Bf do iiot bdoiig to ootf 
speoies. In the samfl moaner antliolite, at^bapbyWttit aocl A 
dank gfeea bornUend*, wHb tlieir ebamcteristic peoiillain- 
tiei, occur in inunedlAto eAatlgnity at' E]c8i*nd in NoMat'. 

la relation to mtnin^, ProfeiBor Breithaopt la of op^iod 
that tile Btndy of the plienoincma of parageAeaia will' be <if 
great importance by leading to a knowledge (rf the ctiii^- 
tioni, nnder wfaieh the orea of the useful metals odcnr, So s.B 
erefltnally to do away wHh ihe ^dtntnt of cbadce, or the 
Mllsnee upon mere empMcAl rtiles, and ixt iSubstlttrtehl 
tbelr place a acientiflc Bystem of mining opeAtioKH. Al- 
thougt, as he admits, thia rtault !s uodotibtedlj' veify fetabU, 
he considers if time that the by no m£aiis Indonsifler&bltf 
number of known facts dhoald be Colkct^, B^tettlati8£d, 
and their universality tested, In (ft^ler to obtAifi s6ffli {^SitifTe 
basif* foP its futni^ achievement. Ott6 tit the* moW lifit)<M- 
attt points in sach an undertaking, Is the (tfogteSsite 
developtnetit of one inorganic maaa from anoth^lt — thS 
Acctfrdte deteruinatfod of illations of date, bdth ad Vgg&l^ 
geologtcfal formations and individual minerals. He espfesttai 
hia conviction, that as observation extends, It Wilt becOilifl 
more obvioaB that the association at mindt'ats has' Ete drf- 
nite laws— that there exists, so to speak, a c^rlidti 4iontttaf 
of inorganic nature, whose inVestigitiort wfll bt( ttiS fess 
attractive than praetieally nseful. It will tbeit bfe gtiia 
that the sam^ unHbrmities of assoinatloQ present thM^elveS 
under Very different cirenmstdnceB, hi nixed ro«44, 6fe WSfl 
A0 in iBolftted deposits, ift vesicnl«f cavitie*, 88 WeW'aa- in 
lodes. 1 ' . 

It is'here necessity to call attrtftloutiytbefact, thai iirin*. 
rals present two distinct kinds Of stfocture — A* cSrytrttallftie 
and tbe non-cryBtalKfte. Although in many CAtnptlct tttad^ 
phous minerals, the ultimate molecule^ may be <!i-ystaIHne' 
both in strnettu'e and form, there ai'e Otheta w&6te «ttl(rttire 
iS' oaqnestionably of a different diaraeter, for instance, opal 
and obsicHan. Again, of the AoA-crystsfliue ffllnel^ls theti 
are at least two classes, of which the above substances may 
be taken as the types. Obsidian beara all A? oharaettf* of 
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a vltreotM ni&M rsMiHiDg ft>tnn igneotia fusion, and there ii 
other eridenot which fitiWngly fuTourfl tiie opiDion ibat id 
originated in ibis way. The opaline atraetnre iB eqaally 
peoolisr, and more freqbent, in minerals, than the Titreotii. 
It woald appear that those bodies which hare an opaline 
Btmctnre, frequently present indications of having been 
originally in a plastic state ; indeed, opal itself haB actaaily 
beto fonnd So. 

"Withont taking into aeconnt those minerals which may 
have been formed from solutions, there is an abundance of 
facts which fairly admit of the inference that the substance 
of a very great number of minerals posBessed at some period 
of their existence a certain degree of internal mobility, being 
either liquid, viscous, or plastic, although opinions differ as 
to the precise nature of this former state.* 

Fuchs is of opinion, that entire masses of rock have been 
in this state, and that the metamorpbism of rocks is essen- 
tially connected with such a softening. The curvature in 
the axes of crystals, the partial fracture, contortion and 
separation of crystalline minerals as it were into slices, as in 
the garnets, in some schistose rocks, are favourable to this 
view. Some qnartzose rocks consist of angular fragments 
cemented together by amorphous qnartz, and it is not im- 
probable thai the fragments have been formed by the con- 
traption of gelatinous or plastic silica, and that the cement 
has been subsequently Introduced in a plastic state. 

Moreover, crystaliino substances may, without losing their 
solidity, experience an alteration of structure, as in the con- 
version of arragonite into calcite, and there is in many in- 
stances a remarkable fact of paragenesis connected with the 
calcite, which has originated in this way. Crystals of celes- 
line are found upon it, which would appear to indicate that 
sulphuric acid has had some share in the change. Stro- 
Epeyer's investigations have sliewn, that arragonite generally 
cont^njf strontia; and as celestine is always accompanied by 



*Id k phfsiclilpDiiit of viaw, it is probable that the molemlBr at 
bodias dtpeads iBunly upon the coudllioltE .under which Eolidifleation takea 
plftce, and any InftreneeB which may be drawn from the alructure of minerals, 
would appear to refer rather to tboae oondilion* than to the rortner itata of tbt 
manea from which tbej were form«d. 
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onlcitfl or limssfaHUi and is alvmjfi ttf miOite r«cent fcrma^n 
Aan ttiBBe, it bw posslblj' originaited hi'Alt'eaieB from B^n- 
tiferaus an-agsstte. . The sulphnrio Atifl fuKy have- been 
dnired fvom the deoowpoaiticO of ^o» pijHteB. 

The waoeiation of lAinwa^s does not klwaye Indicate tfae^ 
aimvIian^oBB fonnatioo. Thai grftnolhr rocbs s^pvar'-W 
affiond' th« bMtevidCDoe of tbift; d^wbile, in some-taseB, 
mliwrala implanted upon each other differ vtry UMlein'datet' 
in othcra a V^f long interval may hare elapsed IMWMh 
their vespecUve formatiouf!. The nmultsoeoaB fwmatioa' of 
^^Eeorent minaral species is indicated by tfaebr -regulio" tM^o- 
gnHrtb, b^juzta^sition, as in diBthen« and sfoUn^te fi^ra 
St Gotbu-d; dolomiie, lipidoltte, and a .greeTcamphlbote, 
(Pfitaohtfaal, Tyrol) peiliaps also ingfajAic graditie, atthOugh 
in ibe drasea, of tiw three consthnc^tB pegifiaiolite appears' 
to.be oOdests nnGoi ibost' decent, '^d' qitettS'ibtaihedlate- 
'WbenKmwMls preKentmutiAl'ivipresi^hst'i^Uehi aS'Fotiriwi; 
hiia ebsc^red in ■ tihe gabi^ and inlea-a^ar I^it^ tb'n'cfmj^a- 
rtanoeia evideuoe <^f 4|ieip«Sii]niItme<m«'fBriAMlbni: l6 ariwt 
case^-t&& date of mtiveraU wbieh(pt«6edt:-a iitiD^JgroiiHh 'by 
BuperpOHtion, ui>iio«ipfeci8^1y tboiaflM ', >thKtii>Utb"lie!rag»- 
DiteS'haplotypioas la 'rather dlder than the i>atiU With -which 
it.is cQBipotii^dfid (Ta^etsdathal, StritMrhuicl)i ITbe-bamcf is 
tbeoaw.tntlutbe regulaoi twiim^rystalB lof ii<ob''py»ites, and 
Bp«KrpyciteH<Litiiatz,BeliBmia); the tnrm ajsta^.^ffnihiorite. 
iqa^aai^dvit^ magAftjU (£ahknh SmABn)< It Jiught Hke-- 
wis^ tO'be^conaidered-aa aotiivtrsal i^» pf imperpaaiiitHiv dt 
leant' if^ regand.t<9 r&netica of ,th«: sane. S[lemea«[:tibai>tlM 
nimnCty^tatUne.iJrleasbcrysjtalliaetraiiiet^ia f^Ilowed^y'tbe 
cryAtf^)liq9,i:J99t«(aqefl (>f. .this, are fiiintsh^ tb|t ptadpaekatiii 
fibiw?» Jjwiwft i^oii ,pEe;-,lii>itetane,;fliidi Jiuwftit oryitolat 
allochroite and garnets. ,1^- Jtci 

,V>'^g:^,KV«i!eiUniCa»s|ijmbcd KicjujaeevtaitiDige^ttioijac 
relftti()i^{isppeflef(t«dt>ytlieminepaJla;«(>!>peM**teg,ttio#ftj|lwA 
poafle8*ftgrftniniar, JHiliipi«»e,.or B()rphyFitiic ■.eir^^4w■o■W''ih 

regajr^-to tbfi. phenpiaena-iOf ^«i^gejifi§ifc <^kfiB*i:T9t^jms- 

he ^yiif.i,j\nifi,tfV»jil^ap^i-r-T.,,, ., -.;;.. -■.:,; -i m-i.uii, t 
I. Those consisting of silicates, one of which is almoat 
always a felsite, rarely replaced by nepheline. 
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11. Ttk9Becoo^ifttJ9Kof sUicmtie»mlh,qnMrta. '. 

Ttm 4istiQ^^ ! j>s. of 0ra«t 'WtMBtaaof in Idie study o£ 
entptive iiock^ i^a^, ie r*l|tti<)D. 4o thb ftasoiasitivn of. aome 
mineralB quite esfppttiaJI, .iadictitiflg. Ulwnriw tlie presenoe ot 
absfffoctiijtf <oj^«». ..Tbe^moHtt fimioMtfc^ of BodLeilieaitefe be- 
longM^^.^e ^g^^qra..f%)HH«i p_j'rDxea«^'»nip)ul>oiei' ^edgUe. 
a^tctt^i j^>. ,,7.he Ti^Ntes .aveiespeQiftlljdmpwtant both oo 
occpiint' of: tJjeir , gr^atiet! fr«queBi&y, aod beDaaM< tbe^ inaUids 
iriHUoAte^ a& well aa bisiliieates (UraoE^ entirely detUiato of 
metAljK,, oud«a smA mi^nMia, but rioh in alosaBia anil 
aUaH«RtL 'Tqg^tlw nUk ttmt tJi^re. ocoup in tha^firsi oIms 
oif,;<WkB,{»}>irownt».i&cd aaipbibf^. > fioiutaij^ng imucfaj iiwi> 
th4iij^.'i|iOMrcely.«By,&luiOJna or alkaliea. . . : • . ■ ■ .- 

, It.tnmt iM>tt>e.forg;ftte.u that some pyroxenea and mqibl- 
hoJe^^uiQ NRiila); in ^(aa^oaition, aodifi «tich casea mwj'be 
r^[Mli«li'»}Ki#qm'pbf)uD.bP<lte»., Indeedi bnmEita-Ahd.aBtho- 
p%Hiteik)^.id«piioal^9«W^D«ifaWnt..C!inve9p«aAu]g.mtli <th6 
fos»ql*.JE? P,SiO»fr3:MteQ":2 SIO^.,. ItisBhartffBvpeMibb' 
tk«<tii?^tAiQ(«qwUYfltinM9f>SHta}^baTie>ya9HediiaHher'diBbaM- 

lic^ few. (10(4*%, Qbt^ttwt onyntelB of.pjrwflnabji fawog:atp- 
];Ml)Oleil«odC(,ftQB«baAja)iFvnrlJiaiiovystal»oooi^rjot)nristiiig. 
ofiauDUi^eitfiof pyjoSfCteand an:BaT«Iope of iamphoboie.. -In 
coDneotiotiiMtitbitifcis poiiiti it iH:wcrtity.a£ireiiliiiib^atBome' 
BpanetiJoftpyroXfioe oeeur, on)y.,ia. rbc&a of-volganui,' w 'ant' 
dattbtc^y> igafeouB .oi^tinv snehiisls hataib, lava^' As./ tv&i4» 
oiheni'da'Dqt ofUHiir;} wad in -t^eifonner csse'^,' the ^py^oxenes 
arcl,a«editipa3ued[fayMtfitcd;but never'by phengiit«6Jrii'Btii3b 
ro«bBV'^p9aeiie< an^ampiiifBole <SFd indeed BometioreS m^' 
with't«ge(herj but ibbe-ooatin'«trGe-«^bitiphfbo)e' 19 th^ UtOitfliS 
to 'bat ',Bpeeie»^bftbaltio ' aibpfaibble.'-^whieh' )b ' 'esAtnttftlljy 
distinct. ' ■ ■ ■- ■ • ■ ■ ■ ' 

'SB'tt}^'C«olisi«9iiRBtiiigiaf'sEU(MM 'tt4tb qAaHz,~ft>V'' (he 
moat ptiH-4be^olA«l(E%iuym!t voekfl, asdocbltlonBof smihtnine- 
nJ» ore <ibB«rrMf M)ibi^e''pifiMnVt"ettate -uF «cl6iice, can 
Bcardefy'tHf regwfded iwo^B^iiltaneoUEl "fbrmatioij. When- 
ever quartz is present as an esBential cotVstitaent, pyroxenes 
are not found, with the single exception of apodumene. which 
although miner^ogioally belonging to this genns, differs 
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widely in cheinie>l ootnpAsltion ^in all th« otiier members, 
Inumueh aa alnmina Is sp esMntM mnstitnwiit^ 

It is in th« atudy of these more aacieDt rooks', as in t^ai 6f 
the early htHtony of Man, that tJie greatest xay^ttry, the gnat- 
•st dlfficnltiea aze eDCoant«r6d, and the progress of obseryaticiB 
»oaId appear to prove not onty tiiat the oondttions under 
which they wwe formed were widely dlffierciitv fmm tbom 
which now prevail, but also that these rooka hare experienced 
many snocessive alterations. 

With regard to porphyritio rooki, Werner entertained the 
opinion that the imbedded crystals were of eu>lier formation 
thim the matfiz ; however the .contrary appears, with ve^ 
trifling exceptions, more probable, and for the fi)llowin|; rea- 
sons J — 

1. The oocnrrence of crystals which contain nuokt of tbe 
mass in which they are imbedded. — -This is tbe-Gaae withithe 
large riiomboliedrMis of magsesite oeomring tn Ute ti^ose 
slate o€ the Tyrol. Crystals of lencite, fimm the old Vesn- 
viati lavas, not nnfrequently contain the same lava in their 
interior. The twin-crystals of pegmatoUte from £lbogeD, 
Bohemia, contain not only scales of phenglte and gmnnles of 
qnarte, but nuclei of granite, presenting exactiy the satne 
appearance as the aurronnding rock. Very finely developed 
crystals of Iron pyrites from Oaterode, Harz, with smofith sur- 
faces, contain nuclei of the gypanm in whl<^ they Ue, and large 
groups ofiron pyritesery stals frequently contain in tiieir centre 
seme of the clay by which they are surrounded. In the horn- 
stones of St^neebw^ (Saxony) hexahedrons of tin white cobalt 
or sinaltine occur with noolei of the same boniHtODe. Some 
pseudomorphous minerals constitatean exception to this gene- 
rkl mle ; thus when an envelope of red heetnatit« bas been 
firmed over calcite, SBmnning its scalenohedron ftmn; and the 
laMerminetal baa been Subsequently renroved, andredhtem»- 
tlte d^voslted in its plaoe. But hi thifftastancAt^pBei^ido- 
morpfa-wafi at a oertain period hollow. Again,' at Utotheb- 
beti? (^Saaooy), the fluorspar ft#taferly wtstlQg, abd-trf'wblch 
nDt« tJ'ace'lH now ft)und, wbaflTst ot^et^- wift BbmuB>ned 
hsmatite, and then by some means removed, leaving a bil- 
low east, which wa* afterwards filled with <[tiarts. '' SMae- 
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tiM» ifcia difficB)^ wJtbfiHt cfillfttwsl cTidflnea, to tell whiA 
fart of a pscaddmeiyhiHW niaeml wan. formed Bjiti, at- in 
. lU» CiMft of rhonibcAednNU af Bompaoi^bnini iron ore, resulb- 
iog fpfm tb« frlteiatiwi V ipatliu: inn, and QDvered wkb a 
tiiick oroHt «f mdaefaite. The latter, however, beiog a dwiv^ 
Hmof copper^^ritea mnat b« more raoent than the bimwn ir^ 
■MNi, beoaase is the s^nie lode eopper pyrites is feusd im* 
planted upon spathic iron. 

2. The occurrence in sedimentary strata of cryatals, pr*' 
Bentingawsh abarpaeis in their edges that they have ob- 
■viiwAj not been deposited as detritoa, but foraned upon tbe 
spet.rrT'NeM' Meissen, sharply-defined crystals of iron pyrites 
ooeiu' uaclay, together vith water-worn A-a^meat* of quarts, 
and generally contiun a nucleus of carbon. It Is pmbable 
ttHU'the^ have been prodooed tram fermgineous soluUons by 
titareduoing-ageru^ of cartionaceous matter. 
' Wfaeav large groups or -maMes of iron pyritei oeeur ti^' 
4)edded in stratified pdoIu, a euF¥wture of the lineB of s^ti- 
toition Bisy IWqaetiUy be ofoaerr^d imaiediately aroand them, 
to'ali ^peataocB reniitiog from the finvoaiion of the pyrites 
on tbe spot In tho brawn ooal-fomation, iron pyrites occurs 
idliefiy "wberB tbe eoal-<8eain8 are in eontaot wiUi large maEuefl 
. ol^y.! As^migbt be expected, a earbonaceoua nuelena oaa- 
Bot BAwaya be fonndin iron pyrites, but a nuelena of hepatic 
p^toS'is frequent. Bad tills contains eulphuret of carbon. 
■Again, otiier than oavbonaeeotis' nuclei ocom' in iron pyrites. 
In the sllavium at Merenita (Bohemia), the irMi pyrites cob- 
tidaa nnelei of pyrepe, and in perfectly developed dodecahe- 
drons of pyriteB, nonlei of transparent qotutz hav« been 
f9QIld.' ■ . 

Thiapoi>{^$Tit)ef(M'matiQn ofipon pyritefl sufficiently proves 
tbe eegrtegation -of ^uitioalar substasoes in roeba Itiatiet 
QBB^Dbd uneeely to deposits ofelay, hot may lie ebserred even 
in'tiwi oldest Bcliiat«sa vot^a. In some variettee of elajl slate, 
tba'ii¥ll>added,'eryBtalsofiinoa pyritea areoovered,. eapeeiaiUy 
-obiomo'Sfiie, by a layer «f fibarona quatfta, 'whieh . must have 
bfW,4ttfK>sitA^ait<^ thB liannatioo' of tfte .pyrites-] and this 
&et -ftmushes additional evidenoe tliat tiiese two minerats 
have an attraction for each other. The DeTonian slatea of 
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theBtfd pF*Bnit.BbbHdaiii«xtt^llNl'^tlit#iia^ &f Htl&ait- 
rence, sDdthe cuTTatore in the 8arroDDg^j^'4J^#^'eiF-4iM:lt 
i**r be ewilj.Baugmud. iS0m«tid(«4.'the |i>j^i^ ati4 &4en 
omnplviely rasiave(l,.TtoifaRnbF:ezi«teace'b«(j^'i&dkbf«^(Mf 
fay bBcakedml avnUm, Ml4 tk«*'t;fae:fibKH^'(ifrArta«t^«fU^' 
qUFteumoFepnnnwait Itifl'pilobik&l6 'thai'triJti'p^A 
is vBTj vziteimrariyidiiBMuiBtttod ibroitgfaeat' BOttll!- 'Bc^lSitittoi) 
rooka, fbrithe Hta^ant water tn.^ale- ^liMtteB''ft^lAb^' 
coatati»'Biilpbateo£ira». ■ ■, .1 ■/,-..:- .1; ^.\i,r'.r-- 

If, then, it is aatisfiaeton^ -prt^dd dMt the-i-^rplij^e' 
fiHinaUon of iroa )iyntes bas-takeit i^doe sUb^fa€iiti^'t6''Ht(i- 
fwmalimof Uie Btrata' ia vrbi^ it oittarB) tlt^'A^p^'MW 
be DO KMon why we ehoril not o«iMiiteti'OtK«^''«^s^^&^' 
roiAerala ptrnwnt is tbe -wne rockfl, and rometlttis;^' ifr''b^fttei 
dJAte ptuiximity toibe pyTkesyto4MUtef>««il>fdHU«i3'^^ft'4Mi^ 
lar manrvwr< luMMaeof.&i lAmtrpiiudMt^ttlte^bdlUtied^^ 
of EM^wftie ,koiv be^ iDgcfthsp'^ritb^ itbe -^;ii^»,da9AI^64^n 
th«,gpiiqn)«fr im>tiflto£:eiH^im'li^fabUiiiBiJttill^>4U»l«' 
aw^ttW feottk' In'tk* gbMiHfttof.SaabeMdot«>(Ve4«lhft^} 
tb^jpon'tp^tes.'W'ipMtiatiyiiiceoiBiioEdsdt aod(COB>jMteJ'lMd' 

dj^i4t«j^ed.' .[I9 AbefiVHtitte: 9i:ZaAftitotimAgii4ii^il»^'- 
iin^.ed^sAAqg^en;wit^ pffffy**^', ItfiayhdwbwEr^tiflowwiBteiirt 

exj^te^ip a,^eltft4^FWBtise,wMBt!i|iW«llnn^f*>c«6iMj^idyr 
iiii^,ai)4.OT>^Wftt^<*P«**WQiJwft**> •«**'»* rtad^HBitiitai 

tb^S' it* ,.Wfti^i!i?,.;lilte^viftft |>i»YHlg[isi»berjttiiatG'|hBifil«fflda» 
w^y a9tjor[()^ikt,aiis>i^yei?b^|fcan^mUr^iaehi#'dtMricd- 
coDuderab)^,>rJj^tl^,fTm^4^P?Vr«f1|'>'tH.^3.t«i)kiplMni 'i^IjJii'i 

th^i t^ fOi|:^Um ofvi,TOi^rpyri|t^int«l»jrrW'^'fc>viUin^t''b^ 

cipftl g^s^|t,);s|l!9F;Mi^ w^fr.tb'e^^lt^isftstof 'Bfwqipnf'*"* 
island. 4ifS 9i^iiftJffle^fieAItf4iaBe?»*fl4)8Blplmwi«"ia^i**«ir 
mutual *^9pi?R<wiiitf!fli fismtfMtft.tfrl&^iW#i**^*'***' """ 
meiise maaseB of sulphur. When the Bulphuretted hjiJrQgeii 
is in excess, the oxide of iron is converted, under ^e in- 
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flue^ee of alkftUse BO^barets, into pyrites whiob remaniA 
imbadded in the clay ■ 

Ajt ^be principal object in the preaeat inatuioe is to proV* 
ib&t ^hfi forntaU^m of imbedded minerals ia aabseqaent to 
that ^f their niatricos, attention has been espe<nallf cUrectdd 
tp one mineral alone. Thece are, howerer, two others Of 
esp^ial .importance which occur in the same manner—^ 
gypflupj and qiiartz — tUfe former occors in sharply-defined 
crystals in alluvial clays, shale, and even in the schistose and' 
stratified clay iron ore of Yorkshire, Ac. The absence of all 
trai^eB ■ of friction npon the ae very soft ci-ystals does not, for a 
moqient, admit of the supposition that they were deposited in a 
detritaJ raanneF, or with the matt^of the sedimentM^ strata. 
It is indeed probable that, in some cases, their formation may 
have b^ea oning to tb« presence of iron pyrites, and hare' 
t^ea plaoe in tbeimaAAer punted out by Haumaitn.* 

Quarts.being' the nlinePal'whibhprir»ipaJly gives tbepecu^ 
liarity of struetunetotibeiddeftfc a»d most iVequent pOi^y- 
ritig rook, Roi»e biontbrnoCitS' made ftf^occurrenM -in more' 
reefint'TOckH ntoy itot he withoot ilit4r#^t. At PtJmiecA: 
(Thtunng:ia),.Biilliona of'TBry amall and extremely kharp-' 
edged diplohoders of qdu-te occur in a mart belOQ^hg to a' 
more -recent peried thaafhd zechsteln gtx)tp. In Bmartyand 
compaot iim«btbne at Pforzheitti, in Baden, larger dfystallf 
arbifouod, wlwb ai^gulsrly - enough contain' somb sulphur'. 
QtiartE (ojAtaAs tilcevriae ^«r in the gypsttm of Ch-kfintontia 
CEhiiringiBi),! and of -St Jigo di Compmrtellti (Spain). "'Eieti 
BOBua vf ihe pavtiolea of sandstoneti are not invariAbly watfer- 
wcqta Ar^^entst bttt; sometinacs aHnal crystals, as in the 
quader aawdsfone of the Tharttndef WaM (Saxohy). ' 

Another sisgolni' fact' is the obcUtre&ce' of sbisll' dfrlites of 
feints' m:tiie'«dayi«tona'aP'Fh>ha (Saxorry), together With' tlie 
■ame- miiieriil 'imbe*jled' in a pbrphyTltifr 'ttaiin^. This 
would n^rpear to admit Of! the lnftt*ence, that imbedded ftlsite 
iB,ni IdwIciii'Mmb itistdtwea, isore iieefetif^an rt!i ibatH:f-' 

a; Ifroft«i-bappen8^t^ttfronetainerA3 inibidded in another, 

* BsmerkungcD uber aalijdrite und Karitenit, 1817, p. 39. 
VOL. LIT. HO. OVIJI. — APBIL 1853. Z _, 
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which Berves ob a matrix, occurs implutted. upon it id 
druses. 

In the Zillerthal (Tyrol), piBtacite occurs imbedded in 
mica (astrite) slate, and ia the same locality fine Bpeeimcina 
of greea epidote are found upon ripidolite. Onondrbdite oc- 
Gura in many places in saccharoid limeatone and calcite ; biit 
in the druses in the masses ejected from Veauyius, it ia im- 
planted upon calcite. Zeilanite likewise occure imhedded in 
calcite, and in the above druses npon it. Yellow titanite oc- 
curs imbedded in chlorite at the Zillerthal (Tyrol), nod at 
St Gothard, implanted upon it. Brown titanite occors im- 
bedded in hornblende slate at the Stubeithal (Tyrol), an^ in 
the well-known druses of common hornblende from Arendal 
(Norway), it ia implanted upon tita mioeraJ. 

The porphyritic occarrence of iron pyrites in ■ eoppw, 
pyrites is remarkahly frequent, especially when the latter ia in 
largo masses. Sometimes the iron pyrites, is quite poroba, and 
only partially occupies the caTitj in-the ooj^er pyrites. "VVhen^ 
these minerals are associated in druses, the copper pyrites 
always appears as the oldest of the two. Fseudomorphoua 
iron pyrites, after copper pyrites, presents an apparent ex- 
ception to this rule, but it must be remembered that pESudo-, 
morphs are in some sort abnormal products. There are, 
however, some real exceptions, though few in onmfoet'. 

Copper glance is in many instances followed by erobeecite 
and iron pyrites, a fact which perhaps admits of eHplaaatioh 
upon chemical principles. If, for example, & solutum cMt- 
aining oxide of copper and peroxide of iron, is acted upon ■ 
by sulphoreited hydrogen, salphnretof copper is tirst formed, 
while the peroxide of iron must be reduced to protoxide fae- 
foDo a bisulpbnret can be formed ; and during tfaiatime it- is 
readily conceivable that compounds of the Eillpfaurets of iron ' 
and copper may be formed. 

The most direct illustrations of this third proposrtkm are 
furnished by those instances in which minerals odc^ im- 
bedded in a rock, and at the same time implanted vp^a it in - 
veins, sometimes even filling the fissures. 

Thin plates and laminaj of talc occur imbedded separately 
in the cBlorite slate of th^ ^illeftiial tl'yrol) ; ao^ (kis.talo 



i» fdliy fiHfbg t^^ id tbd Bfltfie fodk. Aeifite oeeura bo(9l 
in atd upoH the finely granular calcite of the masses ejected' 
ffom Vesiivitis. The poirphyry of SchapfefSttiit (Sftionj) 
cbotaina imbedded pistacite, and is likewise traversed by' 
veins dPthe Satnfe tninerbl. It ia eUso femartiable that th» 
irtibfeddfcd ii^stalfl we deposited around small nuclei bf iroa 
pytlted, kn6. where epidote and iron pyrites" are assofiatfed - 
i& dhlAes, aH ut Arendai, the latter is alwdys undemeftth. 
Actiording to Haidinger, epidotes occurs in other places, fta 
rSljitlTBly frery retertt pi-oductS. G. Rose atateB that tha 
chlorospfDel of Slatoust ia both imbedded and in veina in thd 
tatcdld alate. At AchmatoWak (Siberia), ol-ystala of the same ' 
rifd garnet are imbedded ih and implanted upon ripidolite. ■ 
lii the Serpentine of I)obscl]au (Hungary), q garnet of bright 
green eolodi- ia btxtli imbedded and itnplanted upon the wfLlls 
of the fi^toreai ToumlMine crystals occur imbedded is tal- 
cdseaad mica slat^; and where there are v61ns in these 
rocks, the tonnnalioe forma druses upbh them; Ct-yataU of ■ 
cassiterrte «re imbedded lo the' ffelsite of the tin lodes at 
Marienberg (Saxany), and occur iipon crystals of the sftme 
felfrite. Aa arsenical pyrites, containing OS to 09 per cent. 
of dickel,* occurs in chlorite alate near Sparnberg, in tlie 
same manner as the abore-mentioned talc. Imbedded crystals 
of metallic copper occur in compact brown iron ore {Siberia) - 
and platea of copper in the fissnres. 

^imiW ^enomena present themselves in essentially mixed 
rockSf — ^tiins Dephelin» and apatite occur, together imbedded 
in the granite of Miask (Siberia), in the syenite of Fredrik- 
swam (Norway), and in the yeina of graystone at Capo di' 
BovOi -likeviae in the small druses of the nepheline, rook at 
Meigien (Darmstadt), la Saxooy, and In the rolcaaiof^lsite 
rook of the lake of Laftch, ..-.■.-■-, 

Casaiterite, beryl, columbite, and the several species of 
tapti^lites occur iphedded.in granite, w^ilg ia the dmaos atid 
Teii)B \iM$ ara implanted bpon the ,eo«atituent4'o£ this rodci 
Beryl .is- £^Bnd witkouti c<4umbiiieand;tanta>lite>'aodthesfear», 



* Brei^aa^ bu fonnit uickel is most traeeicsl pyrites, irkich oi'e wioclat«d 
witii oUorite miDBrals, l'~'i-\i-\nI.-> 
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more recent Uwn it-; bnt, a». Nordiitwb^ld $nt;<poiBbed 
oat, th«y never «coar>nEtiiout b»ryl>, It: t)ADIM4:theffefor4 be 
doubted thftt their pWBenee tIiap.cMd« 1 1^(^ ^eipn^^exwt^ee 
ofberyl. ■ ■■ -. ■■> .i ■■ :,;i .>• ■ r/'--i .r.-.nh. 

IroD fKfHtfiB, arssnteftl pjrriiea, galet^ttfti^ J«lQc ^fi^^^V 
^e nioett<ra9iieBtinisMnJsuk'tttefr)dibpEg.lpi9ft,49>{>t;fgi4tf 
the adjoining ^«BBito a dutaqoeQfiaprrerAl.f^oroAnl 4^' 
tliottghtbe walls of the lode €eaOTe$.g^fiqi^(l,^n aitf^^o^ 
■urtibGe ftn- their depasitiaiif a'DDUsl^teii«W^ trjM^e^.fifl^fie 
subBtauces from tbe lodes into tibe ,^jpiiwg;X9<j£. is, sf^yiff- 
times imqitectiocuLble, BodiB'thU oas^iltjare j^k j^/gwe^lly 
^i&tegfated. Frequeotly tben^spikH wpuj*^ .iili^(}4f4,i ^9 
ttie gnelBs, at a distaDce of lo to 20. ,f^^i Srctvn ,^^<\n^t:M 
such quantity ai to be advaatageOBply .«:or^(}i i^fti^ 8P^'^ 
is then cenverted into talc, or,9i:V$tiy;,^^go^fl)i^tfji)]^fr ., 

The occurreHce of oalntie, buttii ipjbe^fldi »f4;Mr.fff9'i^ 
vmna/in the Beahstein ef SdMlfeldtii^ia f^i^fifff^f^^ •^■^h 
should probably be inolndedliiBo^g/thq^^y^v^rij i„ i,.ji),i:.i" 

It nmy not be iDappn4>riat0_ber«tx>tr|if^EtJ9<n^M9^oa,i^ 
the artificial wystals obtfti««i,ift WwUiflg.B^q^fiftjt'?'.^ 
beauWfallioraogeHeOHsand vitreoiw^^l^gfl, Ci^Cji^ ^Qcjt^^^oda 
and Luisentlial, contain tabijLlar, .te^jTagonalrp/lUwatie^'CrTa- 
tals, of a Bubatanec closely ),-e8^inbling|idocraBe. pottvina^d- 
dod and ■formHig dr-useSt W. the, Klig^p. yW<)yW, S*^¥,C8- 
He:( agon al-prismatic crystals, resembling nepheline, o^)lrin 
the same manner iM.tb^ §)ftg fieiffa tlw Rp^en,ff).^l, ajt Oi^rode 

(H«m). , „ ...J ,„,„,;;M„.,,i; ;,,;"„ 

4. Seiuie imbedded ^n^rt^^ Qrq ,un4<>*li)^^i' Cjfodu^ of 
the decwapositiofl ,of the ^8l^.. in ff^i(^ tbej are _lnclo8*|d, 
*nd«jre.Uieir*for^Tnore,r^ni th^Pj.jVii,..^, ,,i ir-uE' ■■■r ' 

In <tita. .hmwn .tywif of, Arterp. (!TJVtf;r"9gi^7^;joriielI(Je 4nd m 
phtm .oftijflp.,in.,ii€^^ait«.;Cj:yatals,^afldjgf;9U]^. . MTt^clieiz 
(Bi«hemia)»,ipe)Jwto,^and, ft^tftljte.J^c^.r, jt^ ^^ ajmilaB jjiinner. 
Bisfihof eoB8Hl«na^th*t .aie-,c»^hfipafi^c(c^^:fff^ti^^^^ 
iOa r,e4«Q6d ,. eolphftj;^, ?(?, ly?^ , ^A l"^^' . S^Wj^^uf nj^ il??P^* 
©f the «ft^pho^Btwit^^|p^thufi^,f^,{;esu]li^ f^^i^j^te pxi- 
dationijfif pjtrites has.iiep)?p4wMd«yB3*i9> with evwijtion of 
sulphuretted hydrogen, whidtj with oxjgea,% yielded water 
and snlpbur. However, the sulphur in the brown coal of 
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Liiilg^tibbgc'a (iPm^lA) is f eiy probabty^a product of Bttblima- 
tibh; ■Hie's^ihet'ioal'inaiases of iydrated pjritea, . ooyered 
Wtt^ttn 'eMV6ld]M af 'giypsum, tiie erystel pvints io£ whiob an 
turned inwards, have decomposed with considerable etolution 
of'lieatj The 'sulphate^ iron baabesn^raajied away, «.nd 
tbt^'^iasi^eb ari) tldW ItbUoV, \^it^ thjemtrplUB m^phur, reeult- 
ih^ fronl"fib«ii}6'ooinpoa)tiiyD, upon ttie pMots of tbegypsum 
Ci^M'i.''' "TRife heatingf irfthe piyritee fate in thiacaiw been M 
gl>gttt,*tli^'tli9«6alimtnedtKtely'SiiTrouDdiiig the gypsum bafl 
brtn^c66v*rt8d:-nW()i'«8|)e«i«3 of anthracite. 

'-Ff-i^^at 4mflro4s^b1e-'thHJ) bnublOgons cbftBge» iaa.y bave 
iiihxi plikctt iii"'Oth'er ^oobspidaMRBin^ftporpliyrltM Btructtae, 
b\it't!fae' (SffictfH.^'liere'is, that we do nofrfenow -what muB tjle 
c^dHJdtt bf the matrix pr«vioilB to the formstiod of tha< im- 
be<t3M'£HstHT^.'' '6i>ffif)E(]te' occurs ibbedded in the sands toRO 
«f'0&at%A;Wb^ti)U'(3lb^i^),bi»liit'nv^rypii(^ably'apri!)iuct 
offefe Sretrtttftfty^ fiiigailib Vewfftiilfl at HtHiift,perii)d after lUie 
formation of tK«'H>bk:' < ' "Wfaen it'i« psmsniberfediithati ^dBi« rof 
tti6'^iA9Jfffl'¥tJ^g$'^tlM'b« T^garder^'aBiirealli}^ meiamorpbic, 
'i%^ fotfr4B^:^ti^ys»{bi^W!ll app^eaVAJi^licflbletira bibdiigEeatiar 
ilirtfiUe^S ffit*^, i£rei(ij1igH'rtttivltJt.t-Sl*tty8 t« T^dBdiM«-^to 
fii^'i^'M^ii^te'eJ^Ikiiatfoniof tbeiri! ■■■- ' ■ " ■'■'■-■ ' ■"' 

'^,B'/'yer|^rt''iriifefefiliH''o'ct!ui''1ifab^ roebil, 

oiity wfiei'e/ iKey' 'ar^ ' lii'' iidhtarfi ' wftK ■ iifore -Recent iereptE+o 
rocli'^.'' '^''■".'"''■"" -■■'"''"'*■'■■"■ -■^ii:!^'/'; i-'.';'.'-;. ii--: ■ 1/ ,t' 
* ■gevy^'g'edIoj^to-''Bilflifo''tfi^i^6 ■"ttl^c^toWfitwef'^tfciEr.*^ 
freqneptly associated minerals, Icyanite and staupoktsris 
limi|4'a^'ik ■#e^'yiiiyi^ycttmos6'i'aafe,ild't}|bBy sjWtS where 



con's^ape|^VIl"k''■cfielt^tca!'■^a{fjtJ!r^^l^flli■of ^^^ ' 'Arida- 

tusife, WfiiiiH,"&tttiSMiiiy^'fed''Haniiei,'i4! *s(iselflealiy id^ntieW 

wa&°dli?Mii!l,'!fi6e«#c<CTur^WWifc#aHa'blfty¥««k-^^ 
iirec;selfKSirl^%fciiiJ*t6lti&*'i!t'J'i'rft'*4feilJfe^a-'fofrri4 
la'i^^'mj i\M oP'«6S''.w!i&»JfefiWI'%ftMl ««itha Mi»fai*;:of 
contact with granite, Hie clay slate at ihe sanwtime being 
remarkably hard. The same phenomenon pvcsenta itself 
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Dear the mica slato and gneiss »i Musztg (S»xonj), fiM fi^ias- 
tolite occurs in the olay-Blate at OefrettB (Itavaria)i clo84 to 
granite. 

AtTreuen (Saxony), the so-called " Fruchtflchiefer'' OiJwrt, 
Bitrrounding a spheroidal mass of granite, and a pei^cUy 
jsimilar-shaped black ataf^hibole, with garnets, OCfinrB »t 
AJrolo (SwiteerlaDd), so that it may be infenred that the in- 
distiuot and decomposed ci^etals in the " FrtJiehtachififcr" 
were formerly ampbibole. The same kind of sl^te occirr§ ftt 
Sdineeberg, near th« ^^anite ; and in the mines oi ttpt p]ace 
it has been found thfi the clay^slaie is larder »n4 iwreivli- 
oeouB near the granite, this contact pheDomeoiOn evsQ exj^nd- 
ing in^ tlie slate to a disitan.ce of iSOO ^et from Hts gnuiit?. 
This fact is alone sof&cient to shew to what » distMice &tfi 
atoms of relatively recent vovk uoty be la'ansferred- Utt^.^ 
older one witb which it comes io contact. The hoita-sJa^f 
which fwma a kind of m.astle roaai the fftmit^ Qf tb^ 
Brocken, affords almost pnacisely the same Cfideoce, TJties^ 
altered, aai in part essentially hardened slates, do qojbAljvgya 
pNseat evident povphyrltic in<^oanres, bugb tjiey probaJtkly iS^ifi^ 
as microscopic partiolee, op the slate has been othe^w^ ch^r 
micaHy alt«red. 

It is profoahle that the a|terQtiioa^ viuoh poeka ha^e buf- 
feted under the inflnence of mors recently'-fonned rot^ ra»ly 
consisted in merely mechanical modifications of th« molecit 
Isr a^fgyegation ; they f^pear tother to hfrs h^ea far ^DBpre 
deeply seated, to have been more or less ch^fitcai. lu thiB 
point of TieW, the theory put forward by Van Bsefaj fchsi, 
uiider certain circnmstaoces, dolomite may have origipatsi^ 
from limestone by tljie action of mel^hyr, comc« withia th« 
bounds of possibility, aud, onder one eoudition, aet^mfia pgip^ 
probability. 

The mtca-slate of St^arfen^teis (Eragebtrge) isrc^ai^- 
ably altered in contoct with the porphyry wbich-trini;enes it, 
b^g ciinvH'bed into gneiss for Kbort distances. - Inthiaift' 
stance "felsite has been {^anitfeiTed frwn the po^hyryh^o WW 
mi6a-6kt6, which mi^. Indeed, be tenued porplgfrltiat «^ 
it not customary to call a schistose mixture oi felsiite, ^miri/^ 
and mica, gneiss. 

D,g,l,..cbyGOOglC 
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"fki ahoys n^entic^ed tvaiostev- of njiBpifcel, {rani a I^e 
mto gnei^^i ift on utftlpgoua fact, the more r^pe&t )(^e mass 
having Sfcted upQO a pre-exietipg rock, ia tb^ fiOf^e v^y as a 
more recent rock mass. A nutalter of giber in&tooces ^ght 
he brovgfat. forward, but as there are no facts at y^dait,ee 
witb this propoaitiQD, it is rmjiepesBiay. 

G. When tbe oryatallijie vamty of a mineral is a^sock^d 
yriib the ciHnpact vmety, the former 19 ^waj^a ^h^ moet ne- 
;cent. 

Kfaay porpbyrlea con^at of ja jnixt^e of cog^act f^itf, 
with imbeddjed cry^als of ckavable felsit^. T'b^re '}?, tbff^' 
for«', po reason to deny thai the latter are of jntjre rSfiept 
f<?r.O).ajtion th^ Uieir matrix. In gr^ular or slaty mixed 
rocks' large cryst^s, of some one ix niore ooa^Uisnis, ^e 
^metimes intiMdd£d, comi^vnic^lipg to the roc^ a pfN^hji- 
xijac oliav$«ter; and these am b« little dpabf> that suc^ 
crystals ore of more recent (l#e, for not only do they CjOpt^Jp 
naelei of the rock in which they Its, hot is the d^ r.oj^> 
-the curvature of the layers sorroonding the crysta^vi? lukewiae 
^ be obaeryt^j as in the gnei^K of Scbv^rtz^nbi^g (S^^^ipy). 
'^auy- mioranlS' ttocur iioJiedded iii the fonP. aof, of cryst^ 
but of nodule?. In 9£her respects tl^iey correBpQa4 pi^jci^ff 
wiiht^.iiuilowu'eB in poiphyritij: rooka, and ihsy/^ is i^ d^ubt 
ihait tbt9yh5flre,oQ^n originated in a similar ^pa^p^. ThM)i^ 
wery enilHit in tbe caae of ixm pyrites, which freijiie^tfy 
9acara,.both in luidales and ^y^tals, in itfae same bed pf cl^y. 
jS'odular iroja pyrites occurs ifl aJJ cocks .«p to the jclay-^late, 
ftf» pratoble tha|: tnuiy ath^F podular minerals wogt be ri^r 
gwded AS of later fonnatjfgi than ^e laas^p ip which th^ 
}ie, althongfa water-worn frttgwents a^e a]soiE^e4dedia^b^ 
^ba^. .Again^ agfkte .oGi^r.9 in ;^e for^pf^^j^9,^1jt)t(iagb 
it has Jieen formed i" a "^^^y diiFerent manner. Cop^q,4et)t}jr 
v£Tf. ^^ai oaijjaon ^ftmt fce paer^aped in fopmiag ^y jnfera^ces 
^iih regflo^ to ithe origiji ^ imb^ dij^d n^dMlefl- N^dul^ jfpJT 
Kcntla laitA aom^time4 oaawfated with ipibedded crystt^a, ,^i 
tins iii[th«» addUionaJ evi)ien«e m faroiur nf ^heir analogOHS 
eq«M)> >hpis.ei^wruljAe oeanra iq.pite^s^nej p^^^kton^, sjp4 
nhflidifUiJL] j<ogeibher w'^ icrysi^s of t^strite And Meiie. The 
nodjilej q{ s^'ijAie, ia the marl and sandstooe of Miei' 
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Qora (Polaad), are K^arkaUe, utoMnueliafttlies' ace hollow, 
and lined with crystals; like anet^^t. balls, . Tbete cftnlw 
DO doabt that thefonnatiopef tliaw^rj^tf^ fmSja^Qded hy 
a contraetioA of volutna, and *omia»miBd'.Srtm tbe periphery 
of Um nodulflB. > , - i , ■■ ■'- ■:■■'■ 

NoduWrn^aea of linwiltQBe we Vjdt^flonAie&ui trftDsiAion 
rooks, especially slirte ; ai ObernlU (XhiiriBghiX^hcQ' a» bo 
nnmerofls as Apfkapentl; io:fonti^bAds. - Mant'StroBai seme- 
times contain nodules of very hard limestone at Idolomite, 
traversed by Veiss of, calate, perbapftancotepsniM tty teles- 
tine. ArgilMeEtou 8[ditaroHderita'WotiId'appearta-hav-erlHeii 
formedby-»«egr«9attoa dfeafbotmbe of iroD/aAfribtAir- 
matiw of seditaentavy rodka^ FrBieKkb&n etatea HfceiKise, 
that tlte ^TystBlijne spatbio iron of the ^tfaosfeld distrid) has 
in BomeflfceB ara oolitie sjbiu:tgiw<.^.< Uoiv^ikcm^rdi^tibefiX'- 
pre^Bjy-stfttedrl^atTbptli.'liineqtpqefaMl Iplw^s^d^nt^. when 
axpo8e4 to. the t^tmo^boris ■ inflBefnpBf fl#sftn»ft fttnottoW stnc- 
-ture, ao4 *'^'* TepBftTk.apBliRff.ftlpqrt**J(Wfif«apdftt(9*»p», gfaio- 
wockea, &c, ; , |, . ' ,-; -.-,. -,-.. jj i',-,}i\-j- ,:i "^im^^Cf!? -. 

Heavy spar occurs in nodules in , clay ; yellow iron ore in 
the brown coal formatton'of Boheniiai' At Miask (Siberia), 
the variety^ -ohrysephoiv, called- ^cantbephilHter'occurs-m 
nodules, generally surrpundpd by mag^eiUp^PiJlhpijrj'ii)^ 
point towards ^e interior, Vlych. is j^(t^,r^ h9ljl9W4^^- fi|^ed 
with a light green mineral resMQ^^ing^iefg^tiii^^Nj^u^ of 
green epidote occur in a gray compact limestone, in the B^at. 
Quartz occurs hi riofliilar iiinsses, niot^'i'fc^ely CT^St^Wiif^'tiian 
■mwtystillihe:' Ci-JBialfinle no{lnleS'&f''^iiAwz,'i(1i%W cinnot 
be regaraed «8 -fletrital, bccWr in ^i^ iiiica-fllalEe' ot'tfielSrage- 
1)i^^; Wfe Jtirtilitoliesttine'af tettbs^t'tBil^y'feo^W^^ 
baBrbffe5rnstdne,yometime8^'f bon^ifferabiife'^izerp^ 
in then^ interior' c'ottt^ntric^cbtobreS'Btrealty.'aiid' ey.en' poii- 
centrie ^ItyeM■■a^a'flB8^^■eB^"th6'U^e^'^coVl'ia[ni^g'c1•V6^1tiBed 
qu4rt2^-'' It'is furthet^htere^hg too%flfery^;thfitraff|feA'ter 
nudihei- ■■ of ' fdssi^s " iH' ' t3ie' A'aHt cSn'Slst ' 6t 'fli^^ayi"ff''tla^'^o 
larger nodules of thiB Bubstance are pa^btilalriy Mc^^'in ani- 
mal remams. It ii ^rbbafeW tiat'the 'foi-riierly existing 
organic matter had some share in determining the segrega- 
tion of the silica, as it appears collected round tbe fossila. 
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Olbriite !e JAa^' man fteqatniXj Imbedded in basalt in 
nodolss tliaala MpKtaAe c^ytHtis: Tfa»de tsoaAsefl consist of 
crjiBiAllffteigranitkr^n^ntentB.BOtnetlmeB mixed witti nugite 
snd'broneits; Al iii bMaHie tu^', ait«ilai-1iodul«s of olivine 
are found, which, on account of their less coherent gl'anular 
Btrnetare,nit^be ^dil^bf^eh down, there is the greater 
reason to'r^^ni thdm tu subsequent ^»foduG(iona, because 
no'ssii^.piKrtficl«B or-BBgularfragmitfntef iafe found near the 
large hodnles. 

At Ohftriiaw, Swowowice, and other parts of Poland, amor- 
phMis ndpbinr oociu^ in noda1e»iomM'l; wbd wheK ihe mart 
hu been oonvflrted into compact 'limestone, it pi<eseats veu- 
onlar cfivities,' contoilMQg crystallised sul^^bfir and bal«te. 

In ttle ciae of all these nodulah formations, it may be 
OBSBined Chat th*n ha^ been a aegre^ttotl at the poHideS -of 
thflVtohierBil^ for* it !»WJuM be difficult to suppose'fhat they 
WB»* (wiSAeWtftHyidepftsftedlti th* miuiner they nri* 6'ckat ; 
aiali^iBdi*9V^i'inftrty -Stf^h nodnles doriiain sifiaif iiticlei oY 
the substance in which the; are imbedded. ■ '■'' ' ' 

,,!,„.,-;fj- [,,..'i/-'i; &9P«fi<»f^'V}f'<i:), .. . ■ :,.,.,,;-,„ 

Soik^'i'einat^'oh'tH^'proWatle present condition of tJie Pla- 
" "'Witi'arwiSi'Jef -arwi Saturn; in refetence to femperaiure, ^e. 

'!^li^j^|t^l[ab>,jpijipp,^fapee8,wi)^i,ehMacteri^ 
of die ^,aue(a /^pitep,B,ni ^atunt^&a rer^led by; the si^^t 
«r^,jfo»eifulVnid exc^leipt te).eBpppes,.,bft^e .^nfiv^c^fi„;9p^le 
reSftctionsi on tlia subject o^^lteipjirobaWepreBeflf«ohdit\on 
as £o temperiUur^, ..With ^ jfiew,^ ;^j(.QiM,,fflpre.,S£^ial and 
carenit observation of the phepocaeQ<;i^, )Qqui^9itlpa,:a^ if 
moto discussiot^ gn t^i^,iDtejresting,siffap,^ct,, X, h^ve, been 
iexp^ifi^^i^ ,Baaaifi,tKf, fc^ii)ji'^...i^fli^a,,wbi(^ mtij.^s^T' 
t^pjyo^^^^^ac^'^tj^bl^^^ji^pn^ 

Astrimonjic^l.^p^^^j;;,. ,,,,_. .,,,,,,, ,^, J,,.,,; ,, ,,.. ,,, , ., ,. 
In. a former co|m!^m(;j?t^wn,[^^i(^£er^pce to .jtl*e. structure 



* Read Bt the Meeting of tlio V,ojt\ AitrODomictl Bociatf. 
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»nd conditljoq of the luiuu' sur£|se, I mad« some remiu^ on 
tlie principle, whic^i, as it appears to me, gireB the jiffV j^> 
the comparative rate of cooling of the plaaete, oam.^y, that 
ivhile the heat-retaining quality was doe Ut the mass of tits 
planet, ttje heat-dispenmng property was governed by it^ 
surface ; and as the former iqcreas^p afi the cube of ^e dia- 
meter of the planet, while ihe latter innreaBes only as t^ 
square of its diameter, we thtifi find that IJie l.e|MFt)i fif t>^^ 
which would be required by such enormoiis planets as Jupitfir 
and Saturn to cool down from the original moltjep ^d ia- 
capdescent condition to sncb a temperature a^ ij^ould ^ ^^i^ 
to permit their oceanic matter to permaneptly ,de»;,ep<^ ftpd 
rest upon their furfape, would be vastly longer than ^ itb^ 
case of such a comparatively email planet as tiie e^s^. ■ 

Adopting the results which geological r«B.ea7clfi bo^' |^ 
cjearly established as respects the original molteja o^nditJon 
of the earth, as our guide to a knowledge of the copdii^im 
«f all the other plaQcta, it appears to me that we may in i^tp 
way be led to some very remarkable and interesting qon^lur 
Bions.in reference to the probable present conditioa <^ suoh 
enormous planets as Jupiter and Saturn, tending to explain 
fcrtain phenomena in respect to their aspect. 

Assuming as established the original molten condition of 
the earth, and going very far hack into the remote and pri- 
mitive periods of the earth's geological history, y^'e ^ay nnd 
glimpses of the cause of those tremendous deluges, of which 
gedogiod phenomeoa afford socfa strikiag «ndeBoe^ and by 



*Thede1ageB here alluded to are quite diaCiactfrom thoMWb'ti;h bkveiofte- 
queatl;, during Tar)ous periods of Ihe earth's geo!ogIcaHlilor]>; sWpt oHt 
vast portiouB df Its surface, and of Whose trem'endmis viiJeilce ive'liivii 'raick 
clear evideace, in the denudation of tbc hardest rocks, tlje debri' Df'^liUh bap 
jielded the matcriBl of nearlj eTerj sedimentary formaUon^ from the piriod of 
the old red sandstone formation upwards. 

These vsBt and often repeated delugesl consider to have resulted frtMiiii^ijr 
iucarsionsof the ocean, over vast contlneats, till then forming Che Atf'^i^ifi of 
the earth's surface, but which (by the retreat Of the earth's SabBtAnde trOOi bs- 
low, resulting from the progressive contraction, consequent on the gradual 
cooling of the sub-surface matter) must have agaiD and again pemrtted ei^ 
tensive portions of thswlid cruat of the earth to gaddenl^ cruih d(nni,1lkesn 
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•vlf<^: peculiar dissolving Ofid disintegrating p«ltv)n qq i^ 
^eous foFmatJons wbdcli at ih^i early period of t^e e^rtb's 
bistory Bi^it bave foraied thg only material of its jcntst, ARd 
loaf in tiiati respect obtain some iosiglit into th,? ao.«n)e 
whence Wi* mat^f i^ which formed the first sedimentary ^ti'^ 
was derived. If we only carry our minds back to th^t early 
period of the earth's geological history, where the ternpero- 
tijre of it? surface wa> bo high as that no jf^ter in its fiiti4 
form conid reet «p.on it, and folloiy its condition from sueli 
oon-occsjtic e)*tB to that period at which, by reaaon of tbe 
comparatively cooled-down condition of its surface, it began 
to be visited by partial and tranBi^qt descents of ths ocean, 
which had till then existed only in the form of a vast vapour 
envelc^je to the eaHh, we shall find in such coosideratioss, 
not oqly tbe most sublime subject of refjlectioo, in referepce 
Ut the pnmildve aonditioo at wiT globe, but alao, as it .ap- 
pears to me, a> verylegitJB^te basis on which. to jifist .oar 
speoulatwns in r^acd to the probable present csitditioo .Oif 
Jupiter and /Sa^tm^— rboth of wbJK^ great pl»iejte, I akongly 
iufllipe U} cimadeF for the 'reaao;a» before stated, are yet in 



arenimi^ iUraupptf^d fl(wr,.«od m pfrmit Uje ocean to rijsb ia witJj fiiarful 
Tiqlen^e, an^ occupj tbe place of (he ig eubmersed continent, 

Judging from the facts which geological phenomena yield U9 in abnndance, 
these incUruoiie of the ocean must hATs lieen madden, violent, and of frequent 



Tbe «idd^. cinkuig d(wn of a con(M«n( Jfl t)« e^.^eot of 1000 ffle* iij dept^^ 
wonld be but an insignificant adjustment of the crust of the earth, to the re- 
treatinjL.'"' contracting interior, as compared to the actual diameter of the 
earth (being only atiout one fonr-thoiuandth part of its diameter), but pet auch 
• fi^ijlfffle^ WWM'S <-R ^J. Dpctionof f. footift^t neaf Jfee sf r, would (Wca- 
(VW * ^t*?.^ °f '"W^^^ py^F .''-? ^^J^f^^-h ^fl^^y su^cieut fo (isrform ftjl the.feaj^ 
qf violence and denudation (of the occurrence and action of which we have 
meet poJ^ble ^videnco), which have taken place during many successive pe- 
^odi-of .tb^.eactb's geologLoBl bistor;;, not onl; In the vast accumulations of 
debris, caiued bj theae violent iacuraifoie of tjie ocean, ^ut a^ in the prodi- 
^^)U{i,^^ift\^tiona,of Etr^ta, wjii.cji have _rejuftedfi;oni the cpushiu^ down of the 
w.uB):of Uie^arthjin its attempts to follow down and fill up the void or hoUow 
agaoea flfBHed by the contracting anii retreating nucleus, which as before said, 
i consider to bo the true cause of this class of deluges, the tremendous violence 
«f nUcb tat yi^ed tbe old i^d aaad«tone, wd .all otlier aandatooet^ conglo; 
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8o hot a cODdiUoD, aa got oaly. jiot tp.pfsrfiMt of, %& pernfMent 
^wceat of tJieir oceanic ipatterj .^i^tt? cause ^^fu^. to •^tst 
suapend^d as a vast vapour ,«iivalQpe, 9|i{ibject to.tnc^B^t 
diiturbaoofiB by rea«aii pjf the a|^ior^ixe,flmnipt9;Wl»ipU,fl>fch 
vi^nr enyftlope may w#ke. io, tempovaryan.dlpay^iJdSff***:' 
upoBthq bisBJJig-bpt aw^acQ of tlie,plaD,^t,.. .,; .j.,,,, -..i?, 

Recurring! j^gftin to. tbis early, Re;-V)iJ of itbftp^r^Jf'q, .g^9lo- 
gual histfury, wb«a it was avi^^>'"4?l).r^itb.a va^tr i^p^^^pe 
of vapour,. coDBiatiog of all ^ba vaier.wbicli now {orm^;tiie 
ocean. The exterigr .portion j of this vap9)ir,^9rel^pje must, 
by reasDQ of tbe radiaUon pf its lif»^ jet? ^f^^, \ b^^. ]t>,9on 
continiially desceodtiig in the form of deluges jjf |li|:jjt,)vaUr 
upo9 tlw ved-hot surfaoe.tff the earthv , S,uph, a^ ^(fp^. as 
this must bave {wodufed atmoapbenc QOitnoji.Qticias pftb^^^gifqst 
fearful character ; and towards the latter dayB i^l ^\^-^ ^W^ 
oi %\mmv whoa cfjait'dfa^hle,- p9rtiqij^ ■pf..,TS^i/?;j^^''" 
.wfijird9tft.ft»n*.oHr,:P<fea*««ftW.d9>^,^jjp Jf)l:jen^^,^)f^^W^ter 

ifl?fiO the.t^D: tJiip, 8oli4 cr^jati of ,tl^„^i^t)^,;ij|^ ^"^4^?:,?,??" 

ti«ftti<«whicb wh,tpaweRWis\itB]|of ,t^ M^^i^,|n^j^^ 
prodiwjwl oa.th* ,9i^at.of tji« -^kvi)} Y,9}i!^^)i^%^^K^^ %j^^* 
iBflodouBi^ontpirtiqBS ftf its ?itriiwe» i^^ ,^lplJf;^^pJ'^t;t^ of 
the yftt jiT)ltiiii: jssi^ter froip bf ^t^tbi, ijf^h, ^,>^i^l^i^ 
material fw th*,.iHiivgiii!^ofl.*,8^;,% po^j|'^^^^?|^^^J.^t 
for, wfl«otft(«i , ,.„Th6, p)rtjr)t9r4iPfT3f , 'ffi9>9F.^Vt')§|..?i^I^#S^?'^ 
Wffcicb.«li|af»4flrwa|t^w -^ore.ffiffliti^p.^M^ipf^i^^^^^ 
<u?b a«'th# «?««?, ??bH.«°4 n»«ft ^(^t^ ip, WiDffi^liTS^i;''" 

betve Miated dBiTip«.thiftft p,ei;ip'd,:W,hw,%,9'!?^j^^,^9Yi?py 

■ . Qqirtdf tbfl>sat!bl4,b«¥»>R^ ,wa,'!TM^'.^lWt 9^B^p^%.^^\9- 
gi»lji|i8fcor;y,ifr«(?,pq(aia,di4«i<».fff t>bfi^Mj>^t;^«jls,^j^H^^ 
n&% it,!WfBH hfl,y^ yjftl(^fi4,afl a^pfc jili,,^\o, f_^«p:f f(^ ^^ ^i^^- 

namelp, ,tb*t,why? Jbfr. a(atft»> body.fl^ >he ?'T*X?y;<'^ai^:Yo 
been hid by the ,Y^3t y^ftiff r^eiii^el^pei,^^!}, ^^(^o^^^, jt, 
the tremendous convulsioos guing on within this veil.n^^d 
have been indicated hy streaks and disruptions on the sur- 
face, which would be mottled over with markings such as we 
observe in the case of the entire surface of Jupitfr : and by 



Remarka on the Planets Jupiier^ and Saturn. 345 

reason of the belchings forth of the monstrous volcanoes 
whtdh' aff'tfftit jiSriod ihuBt have 'hecji lio treitiendously active 
oniJhiS' eai^i.'the' VkpOiir enwlope *oiiia be ttiOBtprobftbly 
Mailed' herte ftftd'th'ere *rfth Jtst aUcTi (HflgJ- atf* fafeck-and- 
wHftrf'piitiilfes, ktffijrnifina rtrtiffPk«l3lfrftatttreSftl)But the 
ftjniitdriftT i-egioTi^WJ^t^itef-^pi'obaM^ tfie^rtSUlt of -viJeamc 
matter, auch as ashes', 4c.— 'trhrcbt'te vbleattoes about his 
eqiiitof tiiay frorb titaife to tinie vfliftit forthj and send b6 'far 
upltto the'clc^dy itnio^ithereaS toapJJear on the'extetWi', 
and^atJ cau^e thbae' i-emarbflble features wHieU SooWenim'aai^ 
feKt tfaelh);elVe8 on 'iH6 outward Surfkde' Of Ws vapour ei>ve- 
hi^ ; f&i-' I doabt if Wd baV6 ever yet ne^' the body of Jupi- 
ter, Whitih ' win prohkbly rtmain reiltea from mof tal' eytM ■kt>t 
countless iges to conie, or until he be so'cooled (lowti as to 
pehb!t of a'p^mantof residence Ctx hU auH''&ce,'of bieocean, 

Mti%''iAu.':-':--^-'-\--' --■■;■ ■■ ■■•■ ■ ■■■ ^' - -. ' 

iW^jpfjityifrg'tlieke ^leW'lbSaf«»T(,it^<iut'8'itf raftthaiwe 

wfiicfi '^AV^ induced; '•d\A ' kve' M\r ft^t^ntly' itid^in^, ^t«e 
clJUliiiy-4i^'i^esjJe6t^'tb%'ftspect''6F'Il!s''riUg^, \i«iA''W 

"ifiW&t;-^c^l^' ifiit^; ittttteft^/atf ibiich aWerttltmi If 
Sdiur^ als6'ie So io^ tJtftt His ffttute otieaii'' is BUspStided-B* 
a''ftlirti'TOppiri''eb'Telop'eat'OTirid blhi.it ia'pb9bi%*ei I cdnieiw, 
that stine; jttftidfi (if ^h1aVapo«i"«rtiiy*(iigl'ate, byi^asMi of 
the't>e'ctili^eledth'<^T Conditions whicb it i^^robaU^hts rings 
mSy T)b''in; Jti't^fiBpfect to tie "body dt thie plfcnett'and Vkai 
Bittifa Ad^tidtt of W{iati^lh'&fl <!ntbn^ely 'fW)B«a state,- as it 
raiirat 'be/ii) sQt!h sitWWljii.'iMay not only appearfrtjiti t*ifi«' to 
tinlej Uit4'-pi^)seiiVjfhitktorfe'i^nl0 dWd.JititatsO' KflMtlrt ^e 
inner portion of the iirteWtffold riny With Moh ^vaat ^coatings 
oflidaiifrist^'tt!* t^'<!adBe'ih'fe''T'eittM'kftWeT*feife)idW'ifcbich bo 
piifc'tilJarTy'iiBiiiiguifeL:fli thaf'^rtloh' of Ws' rings'; 'Ih fatit, 
Bo'ch ^Te ih^:e±li^6iflinilfy'^!rthtfHi£;na-'peBUted''by this 
pliii4t,^*tfiiit'6n6i^'l(^ttfli&2iwil'tt-c6njeet(ire'ot'-'tft'0 on the 
8ilt)je'(;r; and,' I'tnis't, 'iiicti'fls ibaW nii* tbeplea^nre to t^w 

Soeiet|i^- "■'- ||^-''^-^ "■' '^^"^■"7 -'■■■•■>.:^'^""-^^-"^> - .: 
13('i JaiM«ir/l8B3, ' '■' ' '"" " ' ''■ '''■""'''■ 
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<ktpi^n H. Bbitham, F.B.S.> <m De^ Sea Soun^ngs 
obtained *n lab. M" 49' S.* long. 97 ."6 W. - 

Ttiel foT16wMg ettriurts from a letter rftcfeir^ from (^ptsin 
H. M. Bfenhfcrri, d»ted H.M.S: ffetald, 29th of NtryemB^ 
1892, Table Bay, Cafe bf OooA Hops, give tSe reMts 6f 
some iot^resting es^eriments Un the deptlt and tetnperattird 
of the sea in the South Atlti&tie Obean. Tbfe pdsltioti, it will 
b^ se^ii, ia in abotit tlie parallel of the mouth of "tHe iWer 
Pisfeli arid tfboat half Wffy between the AtneHfJaB continent 
arid Tristan d'ACunha. Wb h»Te fretOTfled sidiilar exp^= 
me'nts of Captain SO- Jkiaea Ross/ Sil- Edi^ahl Belcher, ithd 
Captain E. Barnett. This, however, i« far beyond ^y 6( 
theiM; 

The fblloYi'ing are references id trtiif Tolilmea (br itccoimta 
of deep sonndingB ; ' ' ' '' 

1840^tJt). 947; 50r, eh- Umks HoSS,' 2426, 2T*'4*" Bu'lT 
5'-W.;-3977, 33-9'8., 9"1'E. ,...■:;.— . _ 

I84a— p. 796, Sir B; Belch^i"; 8065, 0*4' i?'., ID" 6* V. ; " 
1620, 4-2' S:,ff'6''W. ■' ■' ■ ■' 

1849—1). ^21, Cdptain Baiiiett, 41' » N:, 44*-3"W.-! ^(S9 
attfemptfed, broke For ii'ant of hiore by effebls bf eufi'feht ' 

1850— p. 699, AtnCf ican *jTinamgS, Ei^t of Bet-fttlifli; ' " ' 

l85l-i-^. 273, Lieiii Gdiild'sborougli, "tJ.S:N., SlOO^ 28" ^ 
S.i2&°^W.; p. 433, Commander J. "AdStha, ft-ctti * NeW 
Ydl"!! f^fier, bnt Unaiithentida^ea by any othei* dbciifn^Hi' We 
hav^ feeeh, deepest being 5500 fathom^; IH 32"T]?.,-44* ft" W. 

H.Bt.S. Herald, as fdllffws (7706 fitfhotfa^;/, Bbtiftftlfed ift ■ 
lat. 36° ^ S., long. 87" e' W., 6ri hef- eiploHfig Vb^ttgete tHft ' 
South Sbas, ilfadef the coriiiMiind of Gat)tfeiii H. Mf DeAhatili ■ 
r.R;S. -SOth Otittiber 1»52. ' '• ■ .,...■■.■,.:. i 

The ft»llo»hig i* the erfiiafef <(f Hi* UttfeP rSfeftted tt( !^ -^ ' 

" WS reactieQ fhe Ittt <tf 8«f 49"S;j fafid Tong*. 97°'6' W., o(f 
the eOttl wf October, *hfen the ftngftedS ttf fte weaasiJipftH-- ■ 
mitted -Ai^ ttt 'deploy the l'Si'660 fSHKoMH W ^oofidril^'iiHi 
which ■ObnifiiaflirS^ltt'HteVtt-, df^tfee BjiiteS S^tfe^li&Vj'-ftW- 
verygBherouslypreiehtad to me, and wehadthe'^ratiB^tftililii ; 
of obtSiiling the (Ifcelieve) unprecedented aoutiding of '7T06 
fathoms, equal to 8f English miles, the particulars of which 
I have tabulated as enclosed. (-' -,,-,,,1^ 
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" Such was ibe apparent iacrease of the magnetic vartaUcm 
as we proceeded eastward, on the parallel of 37° S., that the 
enecting a landing on Tristan d'Acuaha to test the actual 
amount, free from anj local disturliances of the abip, appeared 
to me an essential step. Availing myself, therefore, of the 
tranquil aiate of the weather, on the day of sighting it (12th 
November), I effected a landing on the island, with the ne- 
cessary instruments for settling the lon^tude, as well as the 
Tciriation of the compass, and the shore data at once confirmed 
what had been Indicated afloat, viz., that the tariation has 
doubled in amount since 1SI3, being now in that vicinity 20° 
4' "W;., mstead of 9° 51' "SV. 

" I took the opportunity of another calm day to ascertain 
the teiiiperature of the sea at 900 and at lOOO fathoma At 
both depths it proved the same, viz., 40" of Fahrenheit, whilst 
near the ai|rface it was 58"- At the Same time I employed 
liieans for tracing the depth to which the sun's rays pene- 
trated, Mid found it to be 66 feet." 

As we coiisidered the foregoing stateinent would have been - 
imperfect unless accompanied by particulars of this interest>- 
ihg proceeding, contained iii Captain Benham's letter to the 
Hydhigrapher, Sir Francis Beaufort, it is with fiauch satis- 
factibn that with his permission we are enabled to add to it 
tHe following extract : — 

" I must not omit, even in this, to allude to the generous 
offfering to our expedition of 15,000 fathoms of sounding line 
by Commodore M'Keever, of the United States. Navy, whose 
broad pendant was flying on board the CongreBS frigate at • 
Rio, lie was not content with presenting me with hooka, 
Ac, but having observed that he had something in our w«y, 
seiit mo, the day before he sailed, 10,000 fathoms on one reel, 
and 5000 on another, of most admirably adapted line for, ex- 
perim^nting in deep deep-sea oasts. Without compunotiDQ 
a^ t^ tihips' stores, I determined to hazard the 10,000 fathoma ■ 
(beautifijlly laid up, or grafted into one length) tho very first 
ojl^ortvinity ; and we as assuredly did get to th^ bottom at 
7706 fathoms, as not actoally bringing up a sample can per- 
nlii me to say. fbr I and Lieut. Hutchison, in separate boats, 
vtiiU our bwii hdnds, drew the plummet up 50 fatiioms several > 

^ in V-CHltjIC 
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times, and after it ha^^ renewed its descent with the q^jp« 
velocitj- it liad done ^urjng t^etast WnarfidtathOms.a^^^djed 
on each occasion abruptly to the briKinalpi^k tea. f^^ijjp, 
and would not take a turn more^pff thef r^ej-^,^ j^ jli^^jgl^^^g 
at 140 fathoms fi^ni the surface, we \o8f.,5t Sii:(?B t^^fi^pn^^J^r, 
which I bad bent on at 3000 fathoms. ' With the remainder 
of tJia line I have obtained some SOffg, 'when our own lines 
could »tA have been employed to thiut extent ;^nd oft,'J,l5w<i 
occaBion« between Tristan d'Acunha and thi* (Cape of^od 
Hope), I obtained 900 and 1600 fathoms with theranomtitem ■ : 
attached, saving them each tin)e, and shieling; ^tiiut 40° istlwi,. 
minimum temperature after 200, where jt aver^es 50 anfl^'. 
92, no matter \vhat the surface temperature nja^^be. IhaTa ■ 
still SOW fathoms to play upon, before reelingf up spunyarii: 
again, which from our junk I 'hod don^ ^o theilengUi .Ckf 8- 
miles befofe I had the prest'nt:" _ '. |'-^V .j ^ 

.'Vyehareino dbabt the worthy Commodore 'xyillt! lie mucH ' 
gfa);ified with tbfa disposal of his line:.; ^e';ii^ed scarcelji.. 
assure him' that such generooa marks of ftiendty-feeltng ean- 
not fail id be appreplated, apd.particul^ly so when it is .wnpv 
sidei^ that he wtts giving avmy the mea«is by WKichhehimr„ , 
self;might l^ve gained the credjt of finding the greatest depth - 
of t^ie oce^n y«t attained, Byt n(»ble' iit^ngs a^6 ^.boro Suchi 
per^oifalities. The bottoni was reacbed.iand tha^ was suffix 
cient /. ,■ ]!''_^' . r J ,:, ■'; \ "' 

iWe shall leawe'our readervto form th«ir owii'C(MicluB>ona^ 
OT) the experiment, ^s to the up and down ^eptht 9^ a seaman--' 
would Wy. Bat We linay add, that although' the'ijxp^riment. 
w*8 made In, a favourable part pf.th^ So^th AtJaiitic Ocean, ■ 
we oaAnot ^nppbaeit possible that the sEtig wouLd^remain for - 
the niiie htwrs during which. it blasted in>a vertical position' 
immediately ov^ the lead, although nothing is'-'^^^ hy Cap-^. - 
tain Denham as to the direction in which tlie liM ^ows as 
the ehiplirifts While the operation is ^oing i foWard, jiori. 
whetteer the boataatfd the ship were sepawited bjt^the effect ' 
of any current: We B/ho irieaai 'Mjiugn'^h tfittttgiieltf ithat 
bottom was EeacheJ wheiB ,8^ startuteLLBjiUai iwere^oui^i^t 
should like to know whether or not Some deductioQ sluMJ^-he. 
made for drift, and what that should be, beftve an up' and 
down depth can be asserted. — Ed. N.'M.\. ,, CooqIc 



A Tath shewing the Rate at which the 9 ». Plvmmet (11-5 by 
i'i_ inches) descended with a Line of l-lOlh of an itush dia- 
meter (aiU weighing, when dry, \ lb. per 100 fathonit). 
through a depth of nearly 9 Englith miles of Ocean Wdter, 
at itihith depth it apparently reached the bottom. _ _ 
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MOTF.— Tata1iiM'«Ml*»il*WSn''i'J'll>.'hi ait, Wfc fftis^iisit* of one fathom ; 
but a* tha 7706 fathonu weighed 77 lb. (in addition W tha pluramot) became 
weighted one-half more by asturation (equal to 115 lb.), it could not bring ap th« 
plammet»gainto»hibtttoiutb«listureof theUittom; U brolte, wbiUt carefully 
neliDK it in, at 110 fatbomi below tha water Une. 

■ ' H. M. DEBH4JI, Captain. R.N. ' 

yOL. LIV. JfO. CV1U.^APBII. 1853. 2 A 
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Atdtmomical ObservatioUt mad4 ■with Ai^y'i Zenith Se6t<fr, 
from 1842 to 1850, in the detttmintOkm of the £ofi(M<fe« 
of vartous Trigonomitrical Stations usM in the Ordnance 
Survetf of the British lelee. Edited hy Captain Yoltand, 
S.E.i undtT thedireeiAen of Lieutenant-Colonel Lewie A. 
Hall, Royal Engineers, Sup^nt&ndent of the' OrdiWmee 
Survey, and published by order of the Maet&r-General 
and Board of Ordnance. 

This is a ponderoas quarto Toloaie containing 53 pBj;es of 
letterpreaa, ttnd 1009 pt^a of figures and notneriBal reautta, 
as a contribution tonanls an esactknowledge of the latitudes 
of twentj'SixstationsontheOrdiuuice Survey of GrefttBritftin. 
It will doabtlesB be very faroarably received by the- aclet^ 
tlfio public, and is an excellent specimen of -tbe aearctring 
manner iu, and practical skill with, whidi tbis-^eati opera- 
tion is now being carried on ; while perstms in general will 
Me, fVom tiie voluminoua extent to which ths obseiVationii 
and calculations in this one deparhnent have'tieoeesarily 
expanded ,-<-how essential it is that the whole' ^<Juld be 
conducted by ttie Imperial GoTemmeBt 

As the attention of persons in our neighbourhood has lately 
been attracted almost wholly to questions of the best scala 
for the m^fl of the survey, we may as well remind them, thai 
to make a sensibly perfect map of the whole country tin any of 
the Bcalea proposed, two descriptions of operations are neces- 
sary ; one consisting of terrestrial determinations of dtstanees 
in feet and inches by means of measured base line» and triacti 
gles; tbeftther, ofa8tronomicttrobservaticflis,ir( terms of lati- 
tdde and longitude, to fix the part of the globe wherein the 
surveyed may be eituated ;• and to furnish, by being cQQXpared 



f It naed to ba objected ftg«iii*t the oH one-inch BWps of Uie Ordnwica Sur- 
vey, Uut hoveTv tccuiAteJ; the Stilds and Til]«ge»mlgbibe,IaiddaiT|i Uutbt 
on, there *aa CfiUilng to ahaw in n hat pact of (he yorW tbfi plaoen.n^ghit )». 
eituated ; i. t,, there were no miickiDgs of Islitude and longituita oa the iidpM 
oftb* (heel, KB hed from the first haeo mtrodiKcd In the govsroneut inafi of 
France, With their usual reodinesa to meet all tbe rational requlrementi of 



Vitli the linear resnlt, and ^Hfa aimilftr operations in othei* 
parts of the world, certain coefficients, relatlveto the sise 
and shape of ibe earth, and nBceasary to be employed in all 
the calciilatioDS of the base lines and triangles of the terres- 
trial ineasnre. 

Of these coefficients, the most important is the quantity of 
compre«Mon of the earth, which is derived with the greatest 
accuracybjcomparing together meaanredlengthsof the meri- 
dian indifferentlatitndea; and the practical operation consists 
in each country in determining astronomically the difierencea . 
of latittide of trro stattoos, and then from their measured 
distance asmider {n feet, and their bearihg tifae one &uni 
the other, ascertaining the angular space i>etween tiieiB an 
the meHdian, as viewed from near* the centre of tha earth, 
and so dedntisg ai it is popnlafly termed^ ffte latgth of d 
degree ef thimeridiaiR. 

Ot the two proceedings, the ixrreeirial admits of heiog 
perfoTOred with fer greatfei* aecotady than the de^roHoihiaah 
Thas the length of 60 milea, for example, de calculated' from 
the earefiilly mfeaHured base lines add angles of the Ord- 
nan06 Survey, fliay be detbriHinfid with certainty to consider- 
ably under one foot ; and this will be equivalent td one-hnn- 



the pliblie,the omiBsIon bu been luppliedby the Engliali officers in the recent 
supa oa the lix-lndi Kale ; tboagh to instrt the poinU to BBidi qxnettteM tbat 
the; ma; be dependsd ott tothefutleitent of tho terrsltrist accuracy trf' th« 
paper will be attewn presently to be s for more dlffioult matter thwi the ob- 
jectors were probably awaro of. 

• Prom near fo, not at, the centre of the earth, by reason of the Bpheroidal 
ebuscter «f its %iire ; which aaata the direction of gruniy In ^ortoila pert* 
of ibc larfMM topcdnt, sot to ooa (ftid'tbe'ssQiB internd apot, tot to Idie locu« 
of f, curre depending on the uooujit of com^rewion ; and tboe it j^ -that as w^ 
travel from the equalor toward the Poles, the radiue of ^tvatsre an^ the length 
of a degree on the surj^ce tncruui, irhile the distance f^om tbe centre dacreasea. 
Hence may arise two different modes of reclianing Latitude, one bj a practical 
astronomical operation on the surface; and Ihe other bj a theoretic refereoee to 
t&ft ee^tM bttbn »bfld, and H dedncejb^ calciflation troiti iHe fbrme/i combined 
wite a kiloirledge of ^e eHipticity. Thit Ihebretlc, of as' U is cftSfrd Bebeen* 
trie Latitude, ill proper to lie employed ill certain sstroaomiesl dalciilatiantf; 
but the A>rmer Is that which is more generally used, and known as " Latitude," 
sOd frm be Mone eotisidetcd in tbe eonree of this nolIc«. 
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dr6ithfa^SofAfKcoo4!ofifiieg!fefi/^]t>fiifiiin- ,Butti)»ftBitro.- 
nomieal dfti^rKunati(m„ott t^ athept, (landi 6*e)i,wi*hntbQii68t 
eiiH^g,ii|!tp!ia^ent# «id, inet}ip4s< yet i^HfOiM J)y;r9*n„ can 
hardly be brougUt wiiMiin Bpvep^l^.tetiMifttff ».,i»efl«odig .-80 
great are the prsotjcaldj^cvl^a, ivf^tfi b^sft.i^ JMi^jeet- 
, 4^ po88ib}e,iqeaJisafl4'appliaDcg9:at^vldtii£r($fqF^^'je(ii- 
ploywJ.Amd eT«n ex(iaiJSted^i»,wp|>TO>;iBgtJiB a^voft^^itiiMie 
aetronomical detenu inations of the latitudes of the teroiirial 
poiots; and theae whe&Dmte KveIll(nqwn,aHDTf flEtbafetiitldes 
of any wid »U theoth«fpaipt&^tbe.^©w>iti^i>ieh(gi«ftinp«bad 
from the terrs^tml m«a»ap^ift«int >H:Jtj)>'(ll<«tLa«^ntitjFuinad 
of bek^ daily ineprted in the mar^n^pf itb^ j^Mfti. jkI^ 
only, therefore, oup knoiwledge qf, tb«ycQftprees4oa;of'i4be 
earth depends on these :tenitinHl-poiD^ibD^sj60(tbetHiitad«B 
of eyery,pla<W in tllP nWfttPjv ftn(i!iljff/iBflt*4Wilfelrf'>dTtery 
single ebo*t <tf thf. UiflSWndK^^fi.jfffeMifcijtlWisSiifftyaB^wJBte. 
The.1in«&,of latitudt tii)d.}o9Sit!ad^««t«ffi|i)igit)yet-^ncoitt^ 
f<7 are i^ f^ afijWt^piKmi|«»l vt^vQ^Vu aUitte) Iti^jDCiwbtcli 
ai:e obtftined V-«0mputat&)» fiwni'4«djt»«ge ^i>a«fJseiiti^i^ 
t^r?4 Hiafcim»i'aii.«huih.«lotM iii^i ]ftMB4»t6ibleit9>gek>tbe 
Iwig.and tiwblwQWfl'Wwofl ojjastropiteiflal ^bter^ttdns 
WitU .pKI'f'^nted. iWttti aay;eami»B'jnithe>il«'det6nnjncidtpoB^ 
tioDS.oC thiofie I spobS) avflryiiolbeiMiii^jtbfeimboler )eaigtbL:aod 
breadth of the land-arferout also; 'Add <.a ^adwt- Innce^taastjr 
Bi^l isJELtroduced intO'ih&reaitl^'fiaJ tbeitiiKe.taod^dlmJife of 
tlfgearth; whi^LflgaiBrsBots.-prejudwiaS^cQB^^^oEi^eotis^s 
oftlis ifpnoiila'ieiupl9yed/tn<iha«ali3ilatiaDB <rfttll, tfieiitnatigleB 
of the tei;roatirial'poi4i)}a:j(rf'theiitiEy«y*.:''!HeooeMBffjdenrtiflon 
of.ipOft ;pag«3 ofjotosslji-prlirted £guiteB-t<l'tWrobsfl|fTid.t5aB8 
for determining the astrononwdlJtilaiiideH'Olabiv^y-ilaiiitad 
n^vmber otrpIatwBiieiJtAnDUDtejiri ><lj ^^.'l '.<t ti-il mo-vl 

Werfrp$>7^>obiiii^atiaBip«sHUiCti;Nr0«MaoiftLr(iiiuhtiKi,Te 
been en!]ugh,i» Ctjreat S^ritiahvOimlni^^'extbsmBramAbv and 
the oithesr Jfltbe .Qxt>ramsinot^ii.$lut R^iiBiiidLAiceinfDrtaUB 
state of things can e^bttnatfthttre/uDdfU^i^et^tHi^iddhsivhole 
meridiui le«gtih>haa^ien<di:«i(i»d')iito ^«4cal?parta, «ftldiMiere 
iire'«ieridiaa:l6rigtba:'alaoTtjd{0n'>ed^eIbker!Bide oftdte )im^- 
dom, BO aa to have aa many separate remits as possible ; 
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mifi"fiu^^v«r, a(i''4M!h Intended Rtatton, observations 'have 
beeb triadfli afrBt've^l'BfKJtsroinMj ribont it, so as prftctica,]Iy 
tO'>a««H.dti -WbtthW th«r«'be ttny local aMraction in tlie 
it<eigHb«tlrtn)oid tfeaft ttilght' fir^JBdic^'lthe resslta. 

Iil>i.t^ 'wMy'tee'' number of stations cibserretl, has hem 
iwarefls^d to'2^ 'extigmlfttg' IVbm'^iUt'A'gn^g in the ^cilly 
Ista)M]6^4w'49Ee3^^oiSlaK«V6r<!'mN(#lh'ShetIifDd,!ii@0"49' 
Nlilot^r.vf, ■.-. -. ■■;■..:' ..'; ,..-.-. ■■ ,. . - ■ 

- 'iTtM'Crebistep in this inquiry was, of course, to get a good 
aslroDomiteftt inBtfooien'tj ' «nd the zeiiJtb sector made by 
fRgunad«nrftn"-tlN OrdU&ncA hnving-beeh destroyed' in the Sre 
fti^he 1>««rer id'lHO,: applicotiidii Was inttde to 'the Astronb- 
mtr'vRoyidrG-.'B. Aipf; Esq., io famish a design for a new 
oiU^'tfiAi'afiy ini]>rc^v«AitineB'hd oould surest. 
''iVbe'ttesultidftliis 'wadthe'instrinnent employed, whei^in the 
^^tt4fig'c«tt)talieti}>r&Ve^ed«3-Wer« Int^odaeed oV«r Hi! other 
fV0vio«s'isetiitli*B^t»H6^>--4!«P,'t]i>e-whoteti«i']ig'niAde'{)f metal, 
«id*riti«i^'pi4tfeb;w!lh"te^'a;*ju»tm*iits'; 2d;- A dftuble 
gr*dUai<U avo, orveidiAj^s^wid «ltdi'iliit!rotn<ete^ kilt^daisbp^fl, 
iittdi^ertald'6f<Mi«4ele««»^ which lurnvdieD'anfllttB in'tfae 

pBii(tLiniptoM^4hebld'plni«hdine«) kai'MA, Ttie whblear- 
raag^bEMBt «ksisac^liisi'to'iadaait'a£'tlie><l(Mtbla'Ot»^ei'vatioaB, 
fttte.Bsimd'fiuwv^.jib&ingioaUeia* t^'^mi tHilrisiei 

1?)RrIfebg&'D£4h0!tete*:e{ie-was:'46'itohe'8;tlta (ftAoreterof 
tite-oh^flo&-gliiB8'8-^Gr:iBiiihsB'i:tiiBtBag»i%rin^rjto^£i).u^^lly 

ratgdojredlfiOjlntitiuertittlightvCiAeiWhi^eiiistrunieill^'lOctvt. 
' ' V 'SfaMTn;^ sonekled frvoirtite ^W^rthiur %'a ' pMttaibte' Wobden 
bu9dingv'0OV*#td'Vi(faic^vlMBj<aqd/haiWngian-olHiflrTing'Blit 
intttBrr(iiift/and'W)Bi^hing;BB'.«artj -■■■•' ■-■■■• -u-'- lirr.---; ■ ■ 

From 1842 to 1844 the obSMwatianB frerAniqdie' ^'eOm- 
iBiHfalibBd«iffioenc;<C&ir«a(i^Hen|1wf^Aiiid)iMH(M4I«G9«aet(A^K, 
fam^bseqaentiy,w^^itbw3n<Hfue:o^fUi)Mfc^>tas'W^Ili^(tt6d, 
tU^'rarbiwniB^«AdiC(nn^utedJlty<i0n*o)iimii9[4<>He4'dffitenJ, 
UDder4^r^«f'€bp^a'Yol)andiiSl.&/" ■'i',' nh i ■■ 
. Om'tbe 4tT«rit^i«fM. obieii'ViUkJbsiof i iBUtls< '«t«*el tUlAM' at 
each Btatitm, itod'encb' obserraia«n id 'gi'r^fiin' this bodytif the 
work, nearly aS read off tirom the instrument itself, with all 
the necessary elements for its reduction, and the principal 
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steps of ther^uetianpecfaaned, are tHio given, upta-t^e 
complete resalt fov latitude byeach obseiratioa- 

In the iabfteqaeBt pairt of ibd wwk, these. quMttiUfB are 
collated together, and special coDrectiona applied forcerliain 
iostramental pecoliarities ezplaiDed in tlie IntrodutfttODt »nd 
forerron of assnmed deolinatum of theBtars ebssrved, wbtsh 
being 491 in number, and cmrfioed between the parallela of 38* 
aai 68" N. decl., necessarily included many small l^J^ ^b^He 
places had nat preriovsly been w«ll fixed bj any aBtronpwer. 

Inthecoacludingp^of the Introdnctioo, thq Sp^ f eaitlta 
are eoneidared, and being compared with the geod^ti^ ,(>a}ii»(r 
lations, when the stotioqs are but a ieyr inilea apart, fum^ 
most startling conolufiioiui are arrived^; ahewing thatttie 
latitudes of plaoee are affected by many more c^ttseB t^4a 
mosbmen'a phtlosopby has hitherto tfdaeu aots9ii|ii <o^ ■'Ew 
while -the probable error of the aitranomipM dftterflWpa*'P*# 
is hardly B« )nueb as ^'-2, their dWsreftpes ^Pte t4ikeigecidetiir> 
cal, are often ten to twenty tintea.a#'gr«At:. nayi W <W^ i^^ 
atanM, amosnt to tbeimweose q^Dti^)(ipf.d"'4S. ,, 

The Dumber of : dlscordancpa ia at tlieaame timoiiDo \^» 
rematkahle than their, individual anonut} and ^mongMt- ^^ 
tweBtj^six RtatkmB observed ane found all tbe.&llowiog i»r- 
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'*'WIiiti great evooU do flow £n>m UUle things," bs^b ao 
old comic writer, bat ihe few mimberH abore are a T^rit^ble 
Pitado«t*a box of tvoiibW, likely to mal^e vrevy Mirveyor aad 
geodeMat (kmog^fnt the earth to tremble, when ^Doaidmng 
tJievoaHqBaaceawbiiihmiut certain); follow. ThafnoUiil^ 
wBB'givwito plan wittuH^^ great iaboor," was a proverb 14 
tbe time of the Ronuuia, and if trae in ordinary matters, bow 
nraeh more pointed and imprejuuve doei it baoome when posh- 
ing soientiiie affairs to tbe utoioft attainable degree of aoon- 
ntoy. To determine tbe latituds of a place to 30* is eaay 
enoagh; to 15% is not diffifiult; but to 1", tbe diffioulty ii 
increased a thousand fold, nay, every yntparij of Natur« and 
(^ matter seem to oombine to prevent our discovering this 
secret of tbe world. With a proposed accuracy of 1% still 
noite if OH or 0"'01 be insisted on, aq account must be 
taken, and &n explanation rendered of the above discord- 
- ottces, prepu«tery to any hope of their being eliminated 
frdm tbe determinations for latitude. 

It is eapy to attribute tho disis^anees to ^ loeal attrao* 
tion,*' but that is merely giving the di&oultya name; and 
the qnfiBtiob still remains as to how a. numsrioal ootrection 
COR bo obtained. It is by no means t^ first time tb^ sn*^ 
a disturbing cause has been suspected, but previously obs«^ 
vstionsliave beeji conducted at so few stations, or have been 
)iil,blo to fQch great uncertainties Ironi error of observer 
and instrumeitt, that little attention ha^ been paid to the 
ftUfg^titHi. ActHftl niQu^taius h#ve however been generally al- 
lowed to possess a sensible influence in this way ; and than t^e 
observing pla«es have. usually been picked Out at thogreatest 
prftotioable distftiico ^m snch questionable neigbbounk 
. . .^w;h> w$ coticlude, were tbe precaD.tiQns tak«u with the 
AfduAnce stations ; (utd certainly they af« more nnm^niuq, 
and bietter a«d moce uniCormljf observed, we beli«v«^ than 
.any previous set t^Mt *an bebrought to bear on this qwes- 
tipn. The prolJable error pf observation ip here so BiqaU M 
f(ij];.the tin^« to .disappear ; and.yet there are discordances of 
a greater amount than ever before known, and therefore 
plainly and surely attributable to local attraction, whatevor 
that may be. Tbe occusatioo, in fact, ag^nst mother earth 
is fully proved, and must be proceeded with. njl 
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Now tiiisAbnormaL-Attraoiioi) oftBibemdytiMit^'gFft^iaiifn, 
wfaieb d«{>««dS' sol«ly lOn -imigM ;- iKi-fciiruiBtBBae^fi'freaadof 
gold, a pound of st$oe, »nd a^JwHsd of iiM^ pkbed at.e^nid 
distances from eftcb other,' itiU;«Jlt< ^«ii:itL"on the "o^eFs^th 
prewBely eutoilar gvayUstiog fa^^i , I-f tSfaavefoKi thexriagbt 
and distance of a qissaiaiD' b«.)tiHmB,nta effdetftn^t^plumh- 
line oaa be oompuited[.'at)^ t^:firsfa-qBe«t&ottjis«<wlirtliea'.)tKe 
obaerveddeyiaiiQDS-eaaite'Ooaiplctalj'fxplamQdKyemchTinble 
and tangible excrescences on the sui&a^-of thK«n»th» 'or 
whetiitr tjvey be owing to scnne Jbetecogetteuis-'CiHi&tinKtlon 
beneaUt itl I^tbe fonii9F be ibe: tnaai'tiie fahmiaation'-iB 
aonparattTelj' eaey tfaiit. laborkrasiiifor'tfae moiintainiieab>i& 
tJmelM ffle«sared; tbei^e it.-uf .bni-ia-tiiri lMfcerc«gBe;^«I^M 
is it,e.«., the attracting body,■OT■bodieB^. - : - '':v.:v.\-y.-iii\K- 

Atone.oftheur.trig«Q«iBi«tlwsl pointoilaffesaiilid aaiajris 
of LiwiBXIV. foundiAo fttbte«tiem ii^Kepiaasaf tJwjiirfM 
to,tbe.aBKM#U|]f'7': ^n<i;BWnepTtDlB% UrnUiMltlW-'ffaaid 
tbe attraction of Table Mountain equal io .^%r.asA\^»,\i'.^ 
PiJmt Se^.eq«al4iO>^f #t-itbe.^i^MtA«l|B'?ew^lQ)^ bjAfbifffitiieF 
i)a«aeuper;(rf,RB.pi».efthe |o»i^<i^ i)ii^tfelAfHt».,tol*rbi!l 
own d^t^rnHpaMflia tbewfereitMr Mirtteftr^oft^Jwslihelteiied 
TaUeys-ftfOuod/tbia Amt- gf'!a>iaio)i«tfi)«i>[H«^c^r»fe«mii'ati 
the ijM>p|>vi^>e^ia^v<)Ripltiapgjbi8,iMtinitBrtiii)ron3tfe »zpofad 
Bumgiit.;^ foiv tJ)eiiei,i having' Aha'i»io(in(aiDjl>&eathi:)MSi(ftM) 
its.aUractitjp.iact^y+T-in 1^, feffi^si-jtigipiftl* (li^M/iaiiifeBPiljr 
diapo^ei^iaAi(Wi.^br,C4^pfrtt(5gpfiint.^iB^tfeeSkPt*»nM)f,(i«t 
of tbeiflartb,^ ^d tba^qTRxoHldtPJHw^^J^ 4p^i^tf»«l^nim 
the.v«ffti«U-. ..T . ■';-■■ 'r>..l ■' -.[I i^ Tf!.-: iv.-i Hn*! ijfj ytf w:- 

But in England #^,SBqtlM4>.iV^W*f**ft*^i^*i»*^''^** 
likBthp,Ajide4i;i,9^;[i».a>»ft^bb<*PPlwM^!^SHI^<Hf!ier- 
niinalsft^t^iHifeUj^ft »It«aMi;HJ>^B^,(!^»9P^cafelM«iSahfceM*ufl- 

tain,fli;:to,,E;ik*tBprg; .RH^.^yf feifl>e) ^c^iniftf Iwalifittivwitiism 

atin^sy of|^he,^^tiopa»pa,gWafler![tlwi'ntiwfpftobswi(§doW 
&« act(u^p^igJjibi3»ntwpdiEff itMfrgWfltlFPi^Sfl- i ybifrififtafp 
configw»ttfm (ifeth«8!ir<^fi«-o£>tImr^P£ iflfld4bitef«fl§rfK9l,s^ 

ex^laiR.qopiple^ly all thfedi^pu^tieBs.flurrlwilfc'Wy.SWMAe 

shape, that -mi^y be^giTento the land .^der -the- neighbounng 

■eas. - . . 

Magnetic and electric affinities^ it need hardly be .observed. 



abserved, 
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ara«Uogetii«rp>wfftte8sih9re{ and 80-we ate-^Kv^n to -tlie 
only rununiog liypoUwan, vis., TSRt oaYerns tm^enieatb the 
Burfoce of -titflesrth In tKirii»hi<8pat« ; w,<pet4i^,> unm^Be 
mftSBOft (tf rock of metkl (jf luMh less', and in o^r plaees, of 

boBTihg materwl. &rt whtrthw holw (*r tnftaBea, ftp Tans or 
dibes, itfas^ iffDst'bft-soiaethiAg mSghtjf ^^\^i atidby no 
mflasa'^tBryAAtanti^toprtrdtieeitaoh ^eatr, bvfr at 'tibe same 
iimoLiiBnguUr/'efEecis.: ' 

ThesediBcoidamceaitoss^iifteatiiiig^e'Virj' ge>D«rally in fjie case 
beforeiBB, arid adting^ofi coUrsei oB tlM- l&ngittide to well as 
tfcelatitade, vLwat rendemnoeriaiik the sMtvonomioal elements 
ofpbBitimxifuIt^teioesiyBt obMtved, by aAj^lnsenrftieAtB, in 
other coantriea as weH MtliiS'; fbi>in nt» pleice hft» Any-cop-i 
rm&aa fiaUloaallattnrtitioii.'tmderMWinJdis afedve't^^ftur- 
fttef'cwtf Itteai applted^i (n*rindbiM «6Wttted, cfr' Mtempted. 
nw'tanMtad&oU qjtfoattns neecsbsii^ for4lie-))>irrfoi»e at^ 
stiMjWbisimado.'-* I';i-"'^ m!. .;:.,. i/. ^^mijI :o .1 )U-ii.-i?,ii 
I'iSKktfi^! jifea>lM<t«'^<'Mlbi»d;-bri*t4eAbt'fi!f)pei)l»'%^afeir 
ediddct, -ftiifi.4biiitttr|hlf eM^^Mi''il)rl%d|}"ti(fticM;''Ct»'')t«f« 
laid'tbslflsttetflng-un^titM W\it^^Mm\k,'\k^-4) <detefdiine 
tte lliinn^>li«tt|ok«aio«1itt(Sl«KKa «f''a sl^ot^ ^y^had'Aeretj' -to 
in^n<9v*'ti^ii<4flatraaMMs,^'ahfl(maltf^ly'ibeip'tii&sert'ktoti8 
ofitWstaM/ >'Bdtii6«ii«^a&^4va!&M tbWtS'M ^btlie^<;tttne 
»fct»M*kii'wbfeh1*WabdWprftcee*ngfrTW'ribfrtobdl:''Ififad;, 
t**hl4P'W6i1SAa'aijWr/«*piftS£ifef«*i»Bl'MstriitfM**i'Sri^ 
attg*Irit«*W(*» '6»s«wb"Witk'tt, "stm-'to«'¥eSUft8-*'dfiW-'be Sa 
error by the fall amount of the " local attraction^'* and' that 

«ttr'tiumiCbb»ekyit^'!pg'4m>«fo«%b Ai!e'dt«d;by ^^fltlmaly, 
s* ■ fli 'Ji^''iie*r^ iiWwiKJKw^ 'ifir J<}e^«fi«iai- *mWHt»tty 'i^ ' cbn- 
cei'Beei#li}tl't«iri«i*^''lffe'6fUnit»0i*tBfice-'lfl*^fl^plliiJttl as- 
■troflOtt^.^'1'5 M«"it-'^Wim%6ffi'-'^*(ifly"fe!ffSct-tiH" ^iiiSting 
laeartfresi V -ttrte' tif *«*^-owriaiAn,'a'na'|gk'miVli*6tfBle the 
mapteAew;i''Hd*i'pfift'i»kifltJ!eVfifeWlitfe*yafrf*>me^pal*^ 
of IWtililde'.ttfi^b^'Ofeftt^iNi^^i^a ^)<y^y{h^,'when there 
Wci6trWktoifl&ly'tl(^fe'vSr"9''6', 'teqtt&I'tb one'inch on the 
6-iDcb-to-a-mile mopa ; and as yet there is nothing to 
shew an which side of either place, or whereabouts ia the , 
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conntry tlie seat of dwtnrb&nce, and its masiAimn bthtii, 
BiAy be ! 

In Atct, aotwitbstuiduig what the IV^ioli have been in tbe 
habit of doing with their mapa, and what the ctoaken com- 
plained of the OoTemment not doing here, acienoe id not 
finr adrauced enovgh to be able to inaert the aatm^omical 
latitodes and lonfi^tades with seneible accqpacy on Hvg& 
sized maps. If, Uten, we eee parallels of latitnde represeTitvd 
by simple straight lines, we mnybe e«rtotn that they are 
wrong, i. «., tiiey do not repMSMit what a perfect) a«tn)&o- 
iqioal instnnnent irould shew at one place, W a ieifT^iilpai 
meainre give at aneitheF, and tliia, too, by a gu»ntJtf that 
Would peraait any amateuf, with imall observing naeans, to 
detect apparently gross errors in tiie NatltHial Survey. 

The volume, therefore, puUi^ed by the Oi^^apce, opens 
a new and most impoftant and difikfult qnestioB, rather than 
it settles the latitudes of the trigonometries 'Motions- 
Farther steps mnst, consequently, be taken iti tbe research ; 
and means must be found of reducing, in all cases, what we 
may term the apptinnt, to tlie true aettronotnieql latitude and 
longitudoi The present hodk is an exceediogt; good one as fat 
asitgoes, anditisnotthefaultof theantliorethat the case to 
be investigated has proved moredifiiDuU than had been antioi- 
paited, by reaaoa of the inflqenoe of occult notora) causes ; 
noriaitflA aUto their discredit, ifhaply with ther^idly 
advancing Hnprovements in ae^noniioal inetnnnents-and me- 
thods, some more perfect iAstrumeqt stUl to thai which they 
employed, may now be eontrived. Their wot-k is a peat ad- 
vance oa ^1 that haa prevTOasly proceeded out of their office, 
and wemnat particularly admire tbe boqeaty wHh which all 
the original (Asfirrations axe given, together with the elementB 
£or their rednetioni so that any person may verify the com-- 
potion* ; a mcUiod of p&blioatioQ, t^e - ejtauiple for which 
waa auuoly set by the present Aatjronomer Koy a) ; and who ap- 
peaits to hare »dvis«d.all tJbe proceeAngs in t^ present caao. 

The mm who bare aatisfaotortly eanried on ^e Trok>lc tbuB 
far tve doabtleas the best tocoatWa«taplFoseeutiQD,iand'1re 
hope will do so, and have iiill means afforded them for fot- 
lowing H out, through all its ramtfications. Ueainrtiile the 



peri^ftl oi ibpir retutrd qf the put. wopid Kew to aagg9Bt>-^ 
if we rightly understand the numerous circamstanceB thenein 
d«tp,^led>— rth0 prqgijetT '^ f" ^^^ rflOMriui for Hio fotore, 
BODjetbing M follows : — 

i'i'Cttt-r-Oi the in^fxupi^fit. 
, TW oae in queetioo. though a gre^t a4vaaoe oa all previous 
zenith sectors, sti)) w^> zenith sector, luid ww nffeeUi by 
Boia§ »f th^ir o^tur^ en»)r8,^T«irror« wbidi hav« driven tb«Di 
out of aU astronomical observatories, and have oocaaionedia 
this example, the necessity of applying a very ugly and ratber 
9j:bitr4ry (K^cectioq tf 9U tbe results, depeoding on tb9 eX' 
p^fion of the arc by being squeezed Qut under the vertieal 
presaiffe of thd pivot screw at th^ top of the instruin^nti whioh 
screw at each station was turned different quantities totoakfl 
a^f^orl^i^Hqq^zing. ^ot^ng t.9 theiudgmentwrnemory 
of i^ q^<Qrv^r. . Thfi bttlWptAl. «9is »f tb« teletMiope, bmiv- 
owsK, Vi^ ?flQ[ >Bl|tt(^, «J)4 being gnbaJanoed. t«uded to wear 
uneDuaUy,; while the levels, being .all op one side pftbavw- 
t((iM.KW> wiiold ti\^ amii^rly fJSfab^ by laqntriftigal mo- 
t^ ip,.tp^ipg the wrtrmswit nownd, «id aught all, theirer 
fqre, ^^w tpo gte^ ov too small a reading, by the amount of 
thejTfiit^-^^tijW Q^ tfefl bubble by friotiop. 

We ^bwiid hp fp,«lip^ iwJe^d. ift the pwaent day, to re- 
f<li^f^^)r».Apd}flv^l« 4ito0fltl]«i'< by having a transit ctn]£«, 
4111^ pbM>ling tbe fie^o pQtnti with tiie PtrUimpting ey«pieee. 

4 si^^ Qb^i^AAioA ftt ^*^ meridwt traaaitt would tiieo 
give « Pfimpl^t^ lif^l^ ^ witii laueli gr«ater eue pad pro- 
b^lH Aficivaoy. I^uui. wban two obsflrvatiDna bare to be taken, 
a|id a Usgei instrument r«v4rsed-and neaetali inafev Mcoads, 
wfth t^ storit, ^> #ilne»dy begiitping to deBonbe 'downward 
pMbfi, by rcM(>nQf4beifdiatoac»&(nii.'tbe meridian. 

:Th9i^priv>e-'veKt4(:4l'"trapBiii iottrumentt, has beoome a 
£».yomritef«r thesS'PUTpq&eaan theConluieiil; butalthMigh 
it nutty givfi.TWy oonowrdoot laMd af^iairpa^ acenrai*' raeultfi, 
yel:i,in>tiut'abi^ it'^biflbitis, theue manufaetaredt it must 
W.JiaM^.to. BO pmoh Amar», and in a vital directien to the 
intdgrit.)! 9f tbfi ob^ervMiioaB, tbati 4^ir. abaolnte accpraoy 
naf be always doubted. 
In tbe fona of the ordinary transit, t. a, vnth a doable axil, 
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R may do' better ; though fhfei^ irf efett 'then 'gt^\.*<Wbt' if 
the Ivrelever cftn b« ««<(!ertamed'iail'e)t^tiy!([^^')fhdti13^be ; 
and after aH, eacK'ohservatten 6cciJpl^s kd ^iely IrgMa'tebgtli 
of tim«, BS'td Admit of but^ef-y'^feWb^h^'tt^eb'iiflili^-H 
night; and'those m^<be (to bedtAi^^itrferi^^^'^^'b^die 
almndant clotias flPtliis ■eliinate,' thttbiv' prii;<:Ai^'teiaii'"WAy 
treH'pfrft** frpftdaaOwf fciWfefa ttife''Mirtaifitf.''ii '"*■''" '" ' 

SrfCon*,— Of Wie Biftde'of d6s*HTih^i> SlJd' waili^g=^U^''iit^ 
Berratnnb.' ■ ■::i,t . ■ .-.■|.„ r - n .■■;i..| vlriu^io^ n.. - 

Each observation before tais madie'to gtrearf ikidii^deAit 
Ifttitade.-aiul'tliitn t&Bpeibre' loadsd; iit)t>l6n1^'wHi^>tM'im< 
Btraniental enwiTB inmessmingf^'aemt^diHtahiteb^tait'aBM 
witk' tbe tabular errom 'oC the* stav^ -dediintion^ anArtvhatis 
latKh' more uaisertAinf itS"pr6[h'er'iiibti(m.i '^bei^prtgddioul 
omuqUence'ofithlBafpesiiX'iDflbe colmaBBOii^tteiigbfaSuctKl 
paf^H-gltin^ tto'obs^rr^d'zeiirtbiiirtWia^nlsdA^a^iioibputed 
la*itadeti'roi>whieh^)Btt«r'itJididi«oon]aneie8'3lreibf^I<tDid)le 
tb»t«nill»tit«fjtihetfOBfiieKj'..(ii;.r-.ti;n'i->i-if) ifurr.-'ilj ?Mo\Un'.- " 

iUtUidrtidhitbsv-cif T^r^CtiobiHre eei*Hinly>iMxGdr'i^iBUH^ 
~l2li;^tederreiaults>>< bfit'ttV'tiw: xemtti dlstodiiGi; ipFjahABipB^ali; 
thannEar^jnQverr baianyiAotpbla tcfSfetttfoiBiltlmtJc&uBef'jet 
we should like, in any future work, to.be«iS(diBe«ifai^»£^ie 
Taboj()fitkSitioB«tanttcif>re&a«ikrii>;'^fijri<iifptiIAifhiid)tfaiii'be 
foimd tol .Mii]f>st< thbt daf4reirt;alt»taddt ^v>{tfK -aHi^mnAm 
tli^«imtrMtizig',[ihyilieM QiiKuiiafitaimMittfrtj»eAbilNralbt4tiflaMi 
ii^1!)«r9(«attr'pbrt»lith^B>iOfiUiie/iB«im^<afittia!ilteKir^lloea 
ainotigit:t)wtlfttttadtBi,oT«B'<th« «itoWi Hittta^aemlip^wionBt 
wttbt enemisfitlk^' aaswted' vttlii^s «fi(tb<4iplacte widiyn>p«r 
motions of tlie stars of comparison; boi'tai^.^a^^siy' of 
irepied})ing'llhia!Mt9ta«^>is>to^AVi«ottratiDBti»nl«n4ft:'Jhiiei&ig 
an«i aki^B \b^- a'Slbiadani -atatioiU' »*A imaimgi&:i<«ami^tiarE 
ob4ervediatti»<qam^ItHne^nfritJtttbe'«^t«»«%iaifa)jwilii-^e 
(mv'cdlidg^'inBti»iB«iit| : 1 « fmiErtbcd iimobfCHo^edAj' AUMac^ 
l««T^ilx U»te'ti£dljeniMpQtUlion]D£'ih4[6oii^cAiT<i«biiaitfLT -. 

aa»A>»fi retifi eSifrovaiiiiHi itatxiam^iAfviiitoxA,Aa\hbre,biitig 
reduced from divisions of the micnimftcH? to fteowidB of apace ; 
we should ala» Uke-to see at the olose, BOtae'HiTeatigation 

Cockle 



'uit(titkfPf!^^U.in''o^A pC^Ue f)naJ.F98qlte. , TlieeQ.nantbers 

oon:^(fti^e(^,«^4 Jad -QOfli 9l»PL,gt»u*s^ j^sbU ow^ Tirhole 

HflTSfttdiwP'rtwWi .t9i*ft.*h*Jnw!tb€|r».,i9PeB, wa. ftyidenrtljr 

how many hu9;4jfp;4t^B',Qf.,» WceMi Aen.;iCfip Wftifepepjist? 
■W(ia^,Ja,^;(ihe.,H-e*V,lt^adtf»,tif thq, foBfldM««; on .TV^ieKwe 
can securely build a superstructnre of theory and infyrevv^ 

t«deiaAid,'£M'<long!ti*iflAl8o,,vbQr«r«r til ore ^nay exist; so .per-; 
fect:a nWABSras *he<eleetoic teJegrapfa f(»- coonnuaiaaitag 
tiiDeijbetiT|een< two atattons. Tbepost stopiwilLtdien betoide- 
tan^nd'an ntehicaseitttisi odnfi^unatii^; ef ith» .neigbbporing 
gF<Miqd^fcyMtebaA)l-ecBiDutii^[.(a.\sbpcib' tnoiUj bytlw^wyt 
of iaotitlii^'ttjie'ilevelsnfia loeiintcyi far i Bngitaedvin^ andotbeit 
operations, though discountenanced birKllioiIlaiB Oeramittcia 
o£tb0^ib:»QfiObnintana)^andi\vi!th:rtfre'k>z«i>fi4ikeJiiUd<:1<8 
aojiaseM^UJiei^iaiidfltiili tlienea[PtBtj&{9iroadMAat>6aa bd 
nadc 4Dia.'Jct)aiifrkdgt afitbeiHsiieCifioigrairiti'^'tiieiri^atiinu!- 
tioiu«Mqn^i«0(nttjia4ed.i't J-i.'-i ■ -. <.ii nu-. i.i .<-,■.: } •a...-.^. .. , 
"Sbxaiifaattoidiag' tb -Ttfie: ahafMrtfiridf 'tlie^nsiduai Iqtiaatii^ 
obtainedit^ iitipiyiiigi UibuboiniArted'io' tb^ obstPwd- bibrao- 
tioDjilsdiwd/by<cbtl>panBon4£>(»a' Triibjiiianji^ttatitmsy--^ 
ft»ibdri<B8teo&6in&e^ti3bMrva(U6bs.^diiId'iibp i'in«tttt]t«d at 
Tniotniiplaeesiiunil^ ditbe MUroM>«f'-)^«tlbftttMdt4«ii,<iind 
t^iDli&iB^ «f <edttipdliitg tfaefp effeottt'for all di«ttmc«s, sball 
faave'ibeeaidiBCDVersd. : ^i-.-:^';! 'ii'"'-'' <•> - j.^-- --'h !■■ 
' iSfu&tt:ftit(T«li0jeKmiiifftton'of Ui&idi^rt^%'dff3ote.of thia 
attnKctioc^iUip nooiliaMousiaK^^s^ ^BcA^t^art'hftyin^facen 
ssoe^tatn^BofficiiHit^ -well tot' prat^dcdlpcipcn^sgitisJi^sd 
tfaafc.t^b6.tik^'4mpor*^itbiBoieotifiDia>d.phy8i(»]'vesult'Cif the 
weic/teofrtlte'VDBldiwiliitedupyittieiattetttidbjof' t^e survsy- 
mg-:d^BfbhBtAt - 'i£o'l]dng^'a<itiinei-jbM 'fioeufred'.yiriBA Dr 
Ma^elyn?> tviedtthei glrMit ««p4rJV(i«^ «n Molit^ '3ch«ballion, 
thiit mirdi advAnta^e'mtg)ht''i'ei4rit'fr«itv nepeating' bfs wea- 
Bares c^atn, both terreaifial and astronomical, with improved 
means: especially adding obBervations for longitude as well 
as for latitude ; and so observing on four sides of the moun- 
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tuD. Bad iiuwinnolt as the geologic tioDstmoMon of Hch*^ 
bftUiwL u Tsrj heten^neous and uncertuo, it i6lgl>fl 64 
better to seftreh out some llill of mopc aulfonn c<n)8tittft]o& ; 
ftod aucb, scoerdiog to the sxperiented testltut)!!; of Pr<^ 
feBior JatBMKm, may be Met Irith afoongHt -^4 mDflf;taiflJf Of 
Satkerland, Mine of wUeh see of qiMrtz from' top to bOtWIn. 
- 0. P. 8. 



Note* on the Scil«» of ike GhvtrmMni Sui-V«y tifSiatUtMl. 

The ^cJileB upon wbich the Government Survey of Scotland 
sllould be engraved and published, having naturally excited 
great interest, and given rise to much diversity of opinion, 
we have endeavoured to collect some precise information as 
to the progress, up to the present time, which has been made 
ih this great National work, and the special purposes for 
which it is designed. 

The' Government, or, as it is called, ilie (irdnance .'Survey 
of England dftd Wales, had, up to the year lSd4, been pub- 
lished on the scale of one inch to tbe mile ; and the' whole 
country, with the exception of the six northern counties, was 
finiBhed upon this scale, and has given great satisfaction io 
tiie'CoVDtfy, as we le&rn, from the evidence of several eminent 
civil engineers, and geologists, to wlioiii it has teen found of 
gfetit value in many important works upon which tbey nave 
befen engaged. But in the Jeir 1824, the whole surveying 
force of the Ordnance wa3 transferred to Ireland, and as the 
sffTvey there was designed to form the basis of a general va- 
luation of the country, for which the Scale of oiie Incli to a. 
mile -WftS' mttdh tb6 small, the Government directed, after & 
very rtifctm-e consideration of the subject, thai ibe Bcale'o'flhe" 
county Mapi of Irelabd should be on the scale .of si]f inchea 
to a ifiile, and thai tlie large towns should be drawn on the 
BCftte of sixty Ihehfis to a mile, and that a general map on 
the scale of one incft td the milej lilte that of IJngianS, should 
be prepared by reilucing the slx-ihch maps to tha^ scale. 
These orders were Consequently carried into effect, and the 
whole kingdom has been engraved and published on tte six- 
inch scale, and the fine-inch general map is now in progress. 
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On the CQtopletiim of the Barrej of Ireland in 1845, ^at 
of £«£;Uod was resttined, and that of Saotland commenc- 
ed, and in ovoaaqaeeoe of the twy Ri^*^ advantages 
which Um mmajr of Ir^and had oonferred on that oonntry 
beyond the apeeial objecst for wfaioh it waa designed, the Qo- 
Twamenidaeided that, in the peogren of the airvey of Ghreat 
Brit^B, tiie same series of maps ahonld be published, as 
had been in Ireland — and in consequence the counties of 
Yorkshire and lADcashire, Wigtownshire, Kirkcndbrigfat- 
shire, EtUnbarghshire, and HaddJngtcmahire, have baen drawn, 
and the first fonr eonnties completely engraTed on the six- 
inob scale, whilst the snrrey is proceeding in Durham and 
Fife. We also leam that the primary triangolation of the 
whole United Kingdom is now complete, and the measnre- 
ment of the arc of the meridian, from Danaose in the Isle 
of Wight, to Balta in the Shetland Islands, ia in course of 
publication. 

The progress of the smrey of Scotland, which was neees* 
sarily slow in consequence of the email sums granted for the 
service, baring created much dissatisfaction, and many emi- 
nent persons having expressed an opinion that a surrey on 
the scale of six inches to a mile was not required for Scot- 
land, a Committee of the House of Commons was appointed 
in 1851 to report upon tbis snbjeot. 

The report of this Oommittee, and the evidence of Uie nu- 
merous witnesses examined, contains much valuable and de- 
~ tuled information, bnt n^ueh diversity of opinion between 
the several witnesses ; Sir R. Morchison, Lord Monteagle, 
Mr Stephenson, Mr Locke, oud Mr Brunei, being of opinion 
that the one-inch scale, libe that of the southern counties of 
England, was all that was required {or Scotland ; whilst, on 
the other hand,^ Mr Gtritliths, under whom the valuation of 
the whole of Ireland was condncted, and Sir John MacneiU, 
the engineer to the Railway Commissioners of Ireland, and 
all the Ordnance oncers, were of opinion that the, scale should 
be six inches to a mile, like that of Ireland. 

The following are the recommendations of the Committee : 

1. That the six-inch scale be abandoned. 

2. That the system of contouring be abandoned. 
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3. TtMit<th«Bi)r«ey;aoLpbMiDglQiiitibe4viHtooh:«aiie;.b» 
^nsswded'wUk u Tap«lly<aa ifr>oQniniieDtrWitii> acMnaoji' 
with tharriew to thepuUieation'witkia'ian.TxBrbiiof 'A' oae-' 
inek mapu abadstiaiMLeBgiwred » ftttaaimer inraUaritcl' tJie 

Oi<da« n «HkfoFiBkv witii the*fr^ r«c<BsuaeB4aii^M'^\fW& 
^ven to tiie Onliumse joffieen, winA>!itt'ib»-mxmTaue<ffj^^M 
year, the survey for the one-inch scale mbm ^pxboeadediwiHii'bate. 
as BoonaA tliw change bedame. kamm' tailfae pnUiotgrHifdiB- 
Batisfaotion was verjr generaUj ex^Hssed, «id.a«ii^viui'3n'-. 
flBsoCijil rsecttngg mere k^ Ha scrveral'.cbnatievv in ^Idiaiur^f > 
Glasgow, and many of ths principal towns, to memenali^ ' 
the GofcrnmcDt to prooettd with die . sarveir oi ^Scoilaml^as- 
as they had bo^Dii it. -^ Ob 'thG'noetpt.of.tlisBeiiBeiJuBiilslst' 
theiClMiui^leriof the Excbecfuer (A£p,£lt8MaeH^ ozdeeeQ Ite' 
Bimrey for the Drttt-ioefa LBc^-t^ bti discwdtiaed, lan^l-tlie' 
cOBBtiasof^Hfltidiagiaa and Fif«tolw^ivi9eycdToiiitbe:isixHiiuJh7' 
Bcalftiianditiiatno'othar saiait^ Ete«id'ika..tikeli>iipiM<lilbtliiB' 
important subject BhdlL•bd«e')I^eaiv8dJfa^ihe^aIiTeRAi|?Htll}ra^'"' 

It is grostlf to bi regn tted-tiiat 'bo: isKdJu time snd£i^'£n6y 
shttaUihanoih^miost; hakik nasiidividUs^jjbccUcT idsiopitfw 
wod^.-foff fike small pc^iat«nce, thati te aBowi itlsp^odee^ t 
andinredaeeidismttRtfac^oniinJtllc idtHuiiii^t'mth^tbs^ubHpeot. 
oEaTentnillyilQBtag'inQra timeaMflioii^'u^ad^TttidBiBttacai^' 

at'laiigei' ■.', ; .' ■. /■-.- ■ . ' : < . i, .•■)■_■ (». ju Jmi blijo^" .^.nrJ-i 

MostipEUie memioEWa )uiv»jappito'edlimti»<Q<mrMla ef ; 

the day, hut we select that from the gdathsnettioS'Stmabiea^i 

BbR«»'-Aaje^i-4a8ingnvhM;'ft^psara.io'U8',tcnbe':tiid gdiferal 

feeUDgMtJi&^ei>plBjeE'S<H4lM|di^>iffl<U»anil;jridiiI '"J l.-\u'.--- 

" To:.the''l£(M]oafaaUe tin 'laaeAaiOtaigaiaiiart^* DfiiHsnt 

Mi^sfy'jiiTKaftBury^^thei'hBiahle'MiEmtiriali^ ihesiiamff 

misstonorsi a£-Siipplsy ofthe Gmmii^\aBJdAtiiSnas; sstl^irwu 

" Sheweitdi,--^TltotlthetMmcrrfaliMaijh»diundtr)tionirtteniM^ 

tion aA'ti^ir ooDQal' me^ongi'^eUtin^Ajirii lastji>mlnc^;rmtad^^ 

numerbuBlyaitfiidQdjitlisianligdiitiof/'iintfQidaBiipB^Su^eiyiafx: 

Scotland, wfaeS'tiwyihsd ocbaai<m'£o«xpr^i.thd>r>r^retr nt- 

the deli^ whioh has taken place in the.^maecutioiii'xrf^ it^ 

and on the motion of Sir WiUiaiO' Jardiaeiof Apfd^ar^,l'it 
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-iraantaaiiitDOintyr«Kilmii;tonrgetli« Board of OHhAnoe'to 
proaeed with Hs^QaKplatton^ with ai Itittle fitfUwr deb^ as 
poflfflble, [and'itiMt iqioa ft Bnalft -oC^au; inpbes to s tntle. 

V This reK^ution'iVas. acctrdii^y aoBintanieated io iihe 
board; but the memoriali^ w^re informed that Urasbs with 
jov I«pdahilta ab»H>-.ta art Aside or modify th« present ar- 
rw)^emeQtLfcir.<O(mpl0tin^ what retnaias af the anrrsf on a 
scale of i9ne'lBicfa.lo;a.iBiIe. 

'*'TlM:QQB-4i»liKiale being jconsidered by tiic menuin^iBte 
BQ:eBttrriyiiuiel«n flw>ali practical pnt^os^ the matter waa 
^gwn-btfoi^l^ forsHrd atitiieir Miduelnas meetisg, held on 
fith ^obdier Jast, irbsc (in conseqaeace of tjw aiwve infor< 
raatbo) it ivaa resohsd, «n tlie motion of bis Grace tbe Duke 
of Bnceleucii and Qneensberry, to present this meokorial to 
ywu* iLosdahips iu'SUppart of ^^ earlyi cotoj^etioa of tbe 
BBitre^ of £eatUind en tite largo scale ; ' s4.>.the. Same tone, 
caUni>giBt4entiofi.toitfaai{>et)iKar advnnA^es . wfaicb asurvey 
of tha cemi4|y afji[]fakiBft-lda>«tt- tiitaisefde. muiild..atnfer,. as in 
companpiawitli'ioiieioBtUieirediiaad^aciilB;' 

"S^iTijeLmEmaEiaCBhBriavejhiimUyof .opiRloa:, tlwt'4i>Hineb 
jB«ps of^thetwmtieriAaf Sahtland would be'SinchiBon oseftU 
fovjatii jMf Mtd^ Zoo44 aadi^tuatopnrpBteiii tbaa plMas'OD the 
,onB^nd)ieeale^<aii4indsad^ ibatdbe lldA^ would htew^'^ 
leaa.«e^iae tfaan piavmialready exiatii^';: '>rhAe ths diAmnca 
of-raMiti'^diii^iTie^editatb&^uqiBrio&adirBntages id tlielai^ 
plans, would not be so great aa to justify a departur^-iixmi 
the •^«t«in>ipaitluedfin'itiN[<(arv«y Dfi'lte'Ucited'KidgdtHn.'up 
tftarrbnymieeeirtiipofifflb-- ■■: ' -■ ■!' ": .'■ ■ ■ i ■ 

'^Ti»e bi^er!iiwp8jiwath:tiic.^vElM TnfttirM.qpon'thMn, 
vonld be liigh^tndnl fDraJlf«^pii»eB^eaaaecitied>m'BA'«Bgi- 
ntcHngt; thft>£oRiiflriiion!^)o^:ndltva)]r'a, eidnlHiDoadBj.lhecan- 
TayaiUeuikf ftafarntortotvilsjiBtinMhvgei; ithe recUm^titm of 
marshes yaJAiih^ impcMiDinientt ofi<ni«te -lands ; tlMricollec- 
ti<Hi of «iR9«ci:BgritMHuntlii)mnfir«dj add oth^r stUiitieB, in- 
cltfdm^a[m>r>eot ^enpltiatitiktaLt)T^cnana9 af;{>ann!(^gtolAgical 
and jq^ dn %g aph iighl'taigrftyB'; itb^iwalaatianOiipFtyerfairinre- 
ieKBOO^iastAs^ aBfd''to''pabli[i''and"pAn^h aiseisnwnts; the 
management of- estates ; the identification and regiatratton 
of different properties, and in various other ways; for moab 
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of whlcli purpoBM tiie smaller ^ma{)BfrcMitd be of bompftrft- 
tivelj little use, and for the more itnportMtt would be df- no 
service wbaterer. 

" Th* larger majt \m\dd not m«rely be-TBlimU^'for ^seni 
(inrposcs; as an Blithentie rteordof )^esiate«f tbd coantiyt 
and the boundarien of properties, pu'isbva, $atd ooOHlieB, ii 
Troald io after ages be Regarded witli iatetieflt^ and be j'6(md 
of great use in tracing the progresfi df iraproTOToent'Sal^thiB 
changes occurring io the oourse of time. 

" The memoirialiatB hare reBpeetfuUj' io aabiAifc'tbiit^ihfare 
is no valid reason why Scotland should not have the benefit 
of a national survey on the enlarged scale. She contributed 
a proportion of the expense of the survey of the sister coun- 
tries. There are extensive tractsof as wild couotryin Ireland 
as in Scotland, and upon the utilii^y nf isurveying tbe foiiner 
conntry on the large scale, the argument that lai^ plans of 
snch waste grounds -frere unnecessary' walirfei*^? l^gftf.'' It 
appears to the m^too^-iAlislff.'thii'eFoi^.'thtlt'iEStoWa'be'Arijust 
to give Scotland ihfferior maps 6n' the gttn!md''oF 4spyn&e. 
Besides, It is of moihifeat Impot-tlafti^, fti ii'ntonif'^itif of 
■view, to Tiavc uniform connected maps,' apjrtit^e tottig'iftifJre 
tJiiited Kingdom" ■' ■ ' ■ " ■'■"■ 

These memorials WGuld seem t6"Wate dAtldfed'tRe'Ctevetti- 
ffient to gite to Scotland the benefit of a anW&y httVliffyrid* 
to that of Ireland ; dnd we ^ee, by a 4i(n¥espona^daa'**(ifeAtly 
■(lublished between Sif Charfes Tr6Vcl;^i!(aiidM«jtrt-frfiWoi), 
E..E., the present Unflef-secrrtftfy fbf'Itaia»d, 'tW^TidSe 
energy and ability the perfection of the «g^ic*Htiwliitlttft'(Mt&*» 
of thftH tioiintry is malfaty dtw, that* \M qti*sti'6ri Of ^6 bes« 
scales ibr the survey of Sefitfaiid'is'fftiHMaef'eftHfirEtei'aMoii. 
MajoPLftfcon ia a,bked' if the sii-inbh fetti*#ey of l+^ifttf'fcait 
fulfilled the bbjeots ftr wmch'ffvfits deSi^ed; to* Wfrethfer; 
if thfe Blihey ttf thht cfluWtry hhd'tw beyafie!oJEfr''a^*iAi"bb 
would propose a larger -gfeftle-i fo 'WAb ho'-i't|*Heft,'''tbftt 'flw 
sQrvoy has fixtdlled^tt <the i«bjeiiM ex^e^tt^d f?i«tivtt,i'iM tfaAt' 
he shbald' t««bmhiend th^ iWU^ Hl^te'#ihe<W«>Aihitd4«'b6' 
gonW over a^in, artd wcorrtmend^ -that If^h&nldb^'iWfiefiaeii 
to the whole of Scotland. Mr Griffiths, to whdta theseteplidft 
were communicated, concurs fdlly irl these -vie*S,''*(ftft!^i(q* 
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ift Mcerdance iriUi the avidence he j(we befN« tiie Pariift'. 
meiftaf7 OtunmiUee of 1651. 

We therefore confidently hope that the vatinj will lunr. 
proceed without further intermption and delays. We liavo 
Beeo. witJl great satiifaotion tiiai an additdonal grant of 
JSI&^OO appears in the Ordnattee estaraates fw this yew* 
mftking the grant for this year £35,000 for the sarvey <i£ 
Sootla«d-*« kom frhioh will enable the Ordnabce officera 
to proceed rapidly in their work, and giro employment bo a 
ntiawroiu body of aniataata fiwa oar population. E. 



On n Quartxiferout Varitty of Trachyte, found in iMland-. 
By Thi:oi>os KjERULf, of OttristlaAia. Oonimunicated for 
. the Bdlft. New Phil. Journal. 

Amongst the trachytie formatlona of Iceland, which appear 
from the inTestJgations of Buosen to exhibit, along with tb^ 
greatest mineralogical differences, a remarkable cheipjic^ 
agr^ntcnt, and which, in a paper inserted in the tweoty-thi^ 
To^uiae c^ P<^;gendoFfi"B AnnaJen, be terms " normal tra^ 
chytic," there are some which are characterised by the occur, 
recce of interspersed quartz and rock crystal. These, as well 
as the other trachytes of Iceland, belong to Abich's " trar 
afaytio ppi^hyries," with which they harmonize, not. only i# 
their chemical composition, but also in the circumEtance of 
t^eir asaaming, for most part, a porphyritic appearance bj 
the interspersion of minute lustrous lamella of felspar. In 
tiie rocHs referred to in the following paper, which belong ^ 
these fonpationg, these felspar secreUons are absent, although 
ill AheiQ iikswise the rock presents a porphyritic appearance, 
from being intwspersed with quartet We might give it the 
appellation of qiiarteiferoui trachytie porphyry. The masa 
appears decomposed) almost friable, and in colour, yarying 
frojQ light green to yclJtiwiah red. In similar varieties of 
trachyte, (he mass baiag the same, but quartz being abaent, 
there could be distinguiahed small spicula of iron pyrites, 
which seemed to indicate a subterraneous ftH-mation by the 
disengagement of sulphureous vapours from tissures (Fumaro* 
lenwirkung). In the present rocks, however, I could not, 'v*^ 
2b 2 
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even with tbe assiBtance of a lena," detect iron pyritea,' yriiXi 
anything like certainty, althougti'ttijit variety, 2''|ei[}iipited 
traces of sulphuric acid add spicula, resembling hydrotiB oxide 
of iron. ' .'',', ," '.' ' ■■■ 

The materiars for the investigation a of wliich' the j^auV^ 
are here communicaterT, were collected by ifiypelfon Ine Bpo't, 
during a journey to Iceland, in t^he sunimerttf 1850,.an4't|i^ 
analyses themaelves, were conducted acc6i>ding to the method 
followed hy Professor Bubsen.and cornmunicated,hy Dr Sttwng 
(Bietrag zur Theoi^e der vulkanisch'en Gest£insi>ildii^ff.Bre8].^ 
1S52.} In the environs of the Baula, a mountain from which 
8o much instruction may be derived in regard to the trachyte 
of Iceland, I could not, after the most careful searchj digcovsr 
any of t^e quartziferous rocks. These I have observed onlr, 
not under the most favourable circuins'tanGea^ for obsert^tiotii 
at Kalmanstunga iti the western, and.at TrolklcirK}^ m the 
northern, parts of the island. ^A-t Kalmanstunga. at tfiQ de^ 
clivity of the mountaii^ V"'"' -^--i-"--- i'--- — y- i*'— !-■ •*:■■— 



untaii^ which stretche^, towarda Koiia. mere 

la an alternation of humberleks varietiea. of irachyte, %ora- 

fular, breccioua; a'tnl it is,amQng^t£e.n^- 



pact, earthy, nodular, breccioua ; anu )t i 

ments of'tlie latter, that at tlie' decKvity. in'queBtion, the 

qaartziferous porphjTitic traeh-'- '—'"—-'^ *l- * '--'- 



:m'te IS fquDf]. r^beconuffuous 
ivo are, unfortunately, concealed 



from observation by heaps of rubbish. As'i'ar as. could te 
recognised, the whole composed a venlform. mass (erne suc^ 
.==6der_gangfyrniige masse), .which might propably . extend 
over Tunga to tlie trachyte cliffs -qf.lJie NordJmgaJljqt, It 
should also be mentionei^ that ^f trachyte mountain in. the 
neighbourhood of tbe above-mentioned locality, has been 
broken flif(iugh by a TJaaaltic macs, which can be recognised 
at a considerable ■ 'distance by its beautiful colferbW^. The 
aecond. variety subjected to analysis is from tlie noj^ern dis- 
trict of tha island; where the road from FagranepitR^the Ska- 
gafjordr leads through the narrow valley of VMa^^t'^^^i^B 
Grimsbin^r. Right across the <*a!ll^, whei^ W'feli^tches in 
a southerly direction, Ihere runs down from the mountain of 
Trollakirkja a vein of quartziferous trachytic porphyry, but 
here likewise the line of junction with the adjoining rock, 
which was a common dark augitic and palagonitic rock dia- 
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posed in beds, was i^owhere to be observed ; even the thickness 
of the vein itself, whii^li seemed to run from 6 to 14 iFeet, could 
8cai*cely W djetermined. A dark £reen vitreous rocE of junc7 
tibn (Contab'fgestein), whicli is found at the Baula as well as 
almost everywhere J else in Iceland, where the trachyte sepa- 
rates from a^ augitic or tuflTrock, was not observed here, but 
may.yeryiioasibl^have been concealed under the loose rubbish, 
whjch th^ unfavourable .state of the weatlier unfortunately 
piit iioui otnly power to subject to a very close examination. 
The rock J^o. 1, is composed of agreenish mass in which 
arpimhM'de3 sniatl whUe'globuJar particles, very distinctly 
Beparafed from the matrix. These globules are either entirely 
filled with a liard wliite quartzose mass, or else they form a 
globular crust, of wl^icli thf Internal cavity is occupied with 
be^iitifuily transparent points of rock crystals.. The rock 
l*to. V, appew4.to,be more decomposed tban the former; the 
mas^ijjvBicii'is of a''lighl yellow 'reddish colour, is almost 
fria|>Ie, aiid,tKe quartz crystals are.foiind flistributied in mor* 
ir^'giilar 'cavities'; ' Oq comparing the tvvo varieties, they 
Beem to exhil)it different pbases of the same process of decom- 
position ; thg globules disappearing and giving place to cavities, 
as the naatriif.' itself "becomes more friable. The reddish 
pQwofer of r}'o.'2, after being digestefli for a shdrt ti^me m con- 
cenirated muriatic acid! totally loses its colour, and becomes 

■: i'lfloli.Si, u,: 'I. .11^. ■: ■I-'' ■.; - ■:. .,,,-. ■.;.-i -■■ ,..;.■■ 

snow-wbite. „. ^ ', „ . r ■ , 

I varieties, as appearlfig on 

..>,^ „ ydrpus siibstairce.'is as f"!" 

... _. ^_ _ . r'per ce'ni;; indlVo.'l^.l'aSingreSe 

per,'cenl., by Jjeiug pPougbt to a red heat.'^ ■ '' " "■ ' 

■;; -f&L ' ■';'■:.", -■. ■ ■ 11-623 '-imi: '■ 

:.A< '.jliiulrisj.M.- I. I .fiivn.i.i. .j ...,!■ afr^ftl-,- •■^O'ittt' '■■>.: 
., ..r„...P<>lft««?. ,'..,..,. ..,.,r. H.9^ ,W...„ . 
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No.1. 


jro.2. 


76-67 


79-11 


80-81 


• \ 14-28 


11-67 
1-61 


1017 
1-73 


1-44 


0-47 


030 


0-28 


0-07 


0-14 


8-20 


2-BS 


4-84 


4-18 


4-24 


201 
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Or, to afford readier means af compariioo with th« e 
•itton of normal trachyte, it may be calculated at 100. aod 
.with protoxide of iron, as follows: — 

Silica, 
Alumina, . 
Protoxide of iros, 
■ Lirae, 
Magnesia, 

Soda, ' . 

10000 10000 10000 

TbuB we have very nearly the compOBition of normal tra- 
chyte, — ^tlie proportion of silica being som«wbat larg«r, espe- 
eially in the variety in which decomposition has proceeded 
fa^^eat. 

tn order to check the analysis, I endeavoured, with No. 2, 
which presented most facility for the purpose, to ascertain 
the per centage of quartz crystals . A certain quantity, after 
being weighed, was gently crushed, and "water imag after- 
wards poured over it, the li^t supernatant particles of tfaa 
mass were removed, and tiie residuum dried and strongly 
heated : the qoarti crystals, which could then-be eMily dis- 
tinguished, were separated mechanically from the small red- 
dish fragments of trachyte, and from a few particles of white 
quartz. The result was 2-9, or 9 per cent In tiii» experi- 
ment, which was very carefully performed, I eaonot imagaM 
that there was room for an error of more than one per cent, 
loss at the utmost, so that the proportion of quarti ' carniet 
possibly exceed 4 par cent. 

The question now arises, whether this excess of sUlca has 
been conveyed into the rock by infiltration, or wbeUier it bas 
proceeded from a partial elimination of itabafltc coBHtitueAts. 
The answer to this question is, geognostically, of some in- 
terest, If we take as our basis the compoE^tion ofnormal 
trachyte, — and from the local relations of the poi^yritic 
varietic^S' wrth otb«r fa-achytic rocks at KalmuiBtttnga, it 
seems exceedinglyprobable that the former have been formed 
from the latter. We are able, either on the one hand, upon 

V.ooqIc 
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^9.#oiq;)Wtl4f>n ftf ap,.ji»f}Jil'at4'y)..of.8iU<!ft iptfl whatvaa ori- 
■gjpaJHy.a, p\f^^^. of,i;i9ri»al trachytei oy, on, the other hand, 
upon the supposition of a pa;rti^l !eUpiiQq,tiou of the bases, to 
arriye by calculation, at conjpositionB nearly identical with 
No, 2. For, if to 5 portions of normal trachyte we assume 
the' infiltration of 1 portion <of silica, the composition 3 will 
be tlie result; and we obtaia the composition 4, if, of 8 por- 
tions of undecompose^ trachyte, 2 portions undergo altera- 
tion ,in such a manner as that their contained bases are, by 
the laetion of volcanic vapours (Fumarolentliatigkeit), elimi- 
nated- in the fonn of sulphuric salts, — their silica at same 
time remaining : — 





No. 3. 


No, 4. 


No. 6. 


Silica, ' . . 


80-66 


80-76 


80-22 


Alumina and protoxide of iron. 


11-86 


Il-M 


18-27 


tSwo. . . . - ■ « . 


1'20 


1-Sl 


0-31 


Magnesia, 


0-23 


0-24 


0-14 


m^im,, .. ,. .■., : 


6-15 


5-78 


7-06 



■ 100-00 1(*000 'lOOOO' 
7ibu«„,it,m|gf^t.BQen>. as if tl^e question were incapable of 
scJuMoi^ . Svt thq a)t^^tive is really decided by the obaer- 
TatJ<9<t|»- ih^i in No. 2 there is contained not more than 3—4 
per .q^si- qf /re«,8Jlv;*.. In tjje c^ilculated composition 3, in 
w^i^hT'.poi'tioQ of qn^i-ta becomes added to 5, portions of nor- 
»)4l. ti^^ghytie, .jiar^ \ToiiJ,d be required, not 3 or 4 per cent., 
bi^t.BQ 1#|S^ thtn 1|6'6{> p^r cent.-of fre9 siliQic acid. Where, 
«je*P.iC».4) <)'? qf llitw.Ti'Me »»»& is conceived to have Ijeen 
dpop^ippssd. i»..t^^ abpye manpftr, therg. Remains just 3 per 
W#t,.joi^f*PB,silMio.afii|J»,whic)j,.iqight yerj r^dily appear in 
the form of quartz and rock-crjs^l. .F^rjl^pr, if Nq., 2 had 
-«ffWfll1»A«c.th^ .influppije fl^^i,prpci!ss of .infiltration, the re- 
B«H^j,^»,,ijReigflsitioninwt. after subtracting the 3 per cent. 
qvM^iJl)^v£.,l>een'iidet&tifial.:witl( thati .of normal, t^Achyte. 
^b ft'C^iUfttiw. h«wsyer» giyeB.RS,it3 rsfjult, aot.tlfp eom- 
piwii^ni,,of.)iifli!n»ftl tra<jlio'te,p.,tmt,,ooe csmtainingia larger 
ainow)ijti.of «li¥ai(5).. ...^ ■, „,; ^ 

If, theO) an el^inatJonAtf baElQAMv^'MtuaJJy taVea place 
in 1 and 2, it may be anticipated that this process will not 
luwe bAtended in a precisely similar degree to the whole coa- 

Coo^lc 



372 Quartzi/eroiu Variety of Trachyte foundin Iceland. 

Btituenta. Now this inequality will actually appear, if we 
ealculai^ the eonpb^on of li6rtoal traihyti^'alid^U'ofihe 
varieties 1 and 2, wittieut't-efet-eiH^ 'tdi^d siUcit, fot^like 
quantities of one of the bases, «. g., the alumina : — 

F(ttiHM**— ■■' ■■ ■•■■'■■-.',.. -.'■"■' A 

Trachjte.^ . Fori, .i, , ^<^-2-, 

Alumina and protoxide of iron, lOO-OO ' 10000.,. ' lOO^OO 
Lime, . . . . lO-ir ' ' 3-88' ^Sl 

Magnes-B,. . . - . ■ ls8i- - ''CW^ iH«l» 

AlfealiOT, . . . ■ . 62-6ff . *t*ff': fiftSd 

For these reasons, as well as from tlie-estei^al appear- 
ance of the rock, which of Itself {ndtcates the opfii^atiotl of 
volcanic gases (Fuinarolenwirkung), I think we are ^ntftlcd 
to conclude that the quartz, which We so UnerpfecteSlyflyii in 
this trachyte, is derived, not team the Infiltration, ' bbt from 
the secretion of silica. Almost eVeryWiiere"tnlceIandl<Fii^re 
trachytesoccur, I have bb'serVed'iiiiftngst tbem'feinHijftCriihd 
earthy varieties, 'reseintiUng the' fi!ftnertfM6'''6lay/S^y^y 
along -with SpicdWofirtnpyHte'^;— ii'^irbWtlly^^^I^it41ie 
Indridastaiffr, near iSttorriarfalsVatn,'iit'^He'llliJi!!i^&HiftJk#, in 
the northern dist^ict'o^thei3ma;i^lV■'fri'^'*l^^^'*a'^% 
2 is found. The analysU of iWivM^t^WL^^i^ikim, 
at the GeiSir, which contmues t6 ^be "dieiJoriijrti'sed Vf tft^'itffla- 
ence "of fiimeroUea, exliibiti tf BiiiiiiaW4limiiiatloii"yf'^aMi'3, 
eapecia:iiy^ a striking diminution -(jfth^ iBcaW^s'.'^-I^li^hofetia- 
probaUe that, wKirsfehe silica' secreted ik'^l\u ^l^tki^^Hi 
He partial' decompositioii,'i-'eh3ai'ned4ntiie%<Jk'Vbf^e'lfBt/i'- 
ated ba^es; the alkatiea, and ■fiboiJe'Il'aVP'«hy"SKiMM,'*m 
eliminated in' the fariri of blnm.'tWilP^ri'titoftKi'^fiifiiteAl, 
togeflieir ■ with the -rt4iol« liiiie" aM 'itiagrieiife; liettf g^^titeiitea 
in thefforfitt'bf Sulphuric' sihsr.*-'' ''■-'■' '" ^""' ■■'"'";''T'^"'' 

.,;■ ' .! '''""' '■ -'' '■ '' "'•'' ■'■'■'' »' •^I'B'^nr); . l-.'-.'f'.S", IStllii'. 

' '* 'Liebig-a'Anaiiin der dbtm\e^ke.i\oi:iit^\/'.;p^rf£^' ^''' ' 
■ ■. -1 ■. ,■-, ■■ ■, . , ■' ,■)■. : ■ ■■■.A ^„.'.ny ■..( ! un-j-i^tsttojiv. 
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J3erK»i,J/arcA6.— iiiBOPOLB vohBuch is dead. He expired 
on""tho 4th inBtact, at tivo o'clock afternoon, after a short 
illqesa. T^e ence bo, active pedestrian, who even in his old 
ag^iued, whsD'on geot<^cal excursions, by the extraordinary 
Aiilddnt of fMigne whiefabe andertrent, to put mai^ a junior 
to the hlash, had of late been exhibiting^, physically although 
not totellectually, diatioct signs of adranciag agq. In him 
Germany loses not merely one of the nioet famous of her 
litentti, but one of those rare and extraordinary men on whom 
the world, with its gifts and external distinctions, has nothing 
in itsi power to bestow, l^eopold von Buch was totally ab- 
Bprhed in his science — in the most unselfish effoi-ts after the 
attaininect qf tri^tfi. , pna must hare seen and knpwn him in 
order ttxbo-pbla to cpoiprebead the strength of his| cl(aracter 
r-a,«^/M)ter^hjqh,.from that "very quality— ^specially in 
Snch.^n.-^tmDfyilmrB.'^S Berlin->7^ou}d not fail to bedistin- 
|;uiahed l:iy;8<^e oddities. 

•Bu<^ wai born^, not, as has .been eommonjy stated, in 1777, 
buLt on ^the 26th of April 1774i andwas a contemporary stu- 
dent ^vitl): Alexander ypn Humboldt in the Mining Academy 
of 5>ejJ^r^. Oi; ajjl Winer's pupils it is l(« wjio ^as contri- 
buted.ttie mo|t to .tj^e progress of getJogy, and who can be 
moat aptly, opnipafa4. with the Comte de Saussure, >vbom he 
Bot jq^ly.<e«Li;tfiUod,iDtbe. compreheneiyeiiesa of bis minera- 
lq^f^«nd ^ysical ,knowUd^>,in a<;ut^^98,'in.,taje«it for 
observation, and in unwearied ^ze^l, hut ,aUo r^^embled in 
another respect : already in the possession of a fortune equal 
to his wants, he ^ve himself w^oUy to science, without the 
least reference to personal advantage, or its application to the 
practical purposes of life. 

In the year 1797 he published a little work under the title 
of " An Attempt at a Mineralogical Description of Landeck in 
Silesia" (Versuch einer mineral ogischen Beschreihung von 
Landeck), which was a perfect model of clear and simple ex- 
position, and of concise and perspicuous description. In the 
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aame year he quitted the north of Grermany, different pcaiitoris 
of which he bad already exuaiaed, «f ooarHenoAer.ttie-iiiflll- 
ence of tb^M. neptenistiv views which be had imbibed' CTOm 
Werner, and directed Ma footateps to the Alps, of wbiob be 
m^,ia » scientific point of view, be regarded Mlhe CgWraltuS' 

Id esuDiqing the district of SalBbung, so ruA in. nafmVftl 
beauties and ja Bti'iking geogno&tic phenomena, be eiyoj^ 
the congeniftl companionBb^ of Huoiboidt. Of <tbi»'P«oU»hle 
ioteroourae there remains an imperishaUe mopoiD^tria ^e 
deB«aiptk>n of Salzbtn^, which may be i>sgarded as a midd 
of description of great mcmntatn regions. 

In the spring of 1798 h« instituted the first ear«^ inqtiry 
into the oentral a^une obain through the Tyrol ; and from 
ibence, after long impediments, arising from the oontinuoiw 
wars of the French HepubUc, he succefided in Febniaiy t>7iW 
in-raat^ing Nicies. Here be directed hi»aAtentiOii'ta,tiie 
atudy (rf Motmt Vesuvius, and it w&s the ph«rB««eMkof'tbia 
Toloanothai first awakened doubts in his mind with reglMd 
to the sousdness of Werner's ^ectrines. An old N««^«Utai( 
still boasts with delight o£ having b«ea iha- guide of "Bof^ 
and Humboldt through the lava ruins. , > , . 

But it waa not aiUil the year ISOfi thai Buoh hod an opptf- 
tunity, in company of Humboldt and G«y-XiUflSac, of witoeaB- 
iDf; agreaternption. He then&outd himself etiabkid'^'ODr- 
reoia number of erronoous -views, hitherto .genera%.«nCat- 
tained> wit^ regard to the Oictivit^MMl'ptQductB'of ToiQ^BoeB. 
His mipd bad been prepved for the sub|«ab by apvevteaui 
journey throogb -the south of Fraooe. In^be yeso- 180&ihe 
had examinedtheextinctrolciwoejiia the district of AavevjgBe, 
and dweovered that the vdoMtoesbreakroutiTomliheigtwiita.'; 
but, (Nations inquirer as he <wa^ he did nqt coasidM*- bhiaxaa 
snSicneat ta overthrow the Wernerisn theory. ' Itie«ognsio|f 
the «xt««ordiiiary fleiwtlfio imftortanee of a nnQiarkitble {)b«- 
nomenon, he vnts too cautions to mftke ittbe boSiBiiof a 
naivensalJaw; and it was noi nstil after mope- «xt0ode^in- 
quiry, and ^e aecnmulatlon of new fa^, tb&t> be allMr^ 
himself to assign a shnilair mode -of origin to tiM' Gwraim 
basalts. The fruit of his inquiries appeared in his " Qtogaoft- 
tioal observations during travels tbrengh Gmnany Mt«l 
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Italy" (Osogntutnc^e Beobachtiiogen auf BeiseD dnroh 
IteutscUaDd wid ItalicD),. 1803-1809. 

Two full years— from 1806 to 1808— w«r6 poBied by him 
in SoandinAvia, wheve he fonnd, to his extreme siuf rise, that 
gvanit*, which had hitherto, in eaatonaity with the ticwb of 
'W«mer, been regarded an indnlotablj a primary rock, was to 
he met with betwixt yoonger fcamatioiui. He was the first 
■tnasoert^ the fact thai the whole oontinental part of Swedea 
is undergoiBg a continuoos ba^ very alow upheavaL On his 
retura home he passed through Lapland (" Trayels throng 
.Norway aud Laplaod,"— Beise durch N^wegeD, &e., 1810). 

ip oonpsny with the Norwegian botaaJBt Smith, who after- 
wards met his death ta tiie unlucky English expedition to 
CoDgo, he mads urapgemeotB in England, which he had 
cmbnwii^.Uus opportunity of vtsiting, for a voyage of disco- 
vtryto^the Oaoary Islwds. lu.&|iril ISl&tbetwoDaturalistB 
Jaoded ua Madeira, and JBuch was not long in recognising aa 
AKJom of. the ntmoat. weight for the theoi^ of volcsuoes, 
ayaoelj^..th4t>a9 the whole Canary Islands are collectively the 
work «f a volcanic sctii»n on ita grandest scale, so the other 
islands of the ocean had a similw origin, and the groups of 
isl^ndaof the South Sea ace tbe remains of a pre-existing 
;OGetiii«nt. Tbe voloaaoea on the earth's surfiuse are for the 
-most psrt oolLeeted in aeriea that frequeutly stand in certain 
relations to each other, and result from immense Basores 
ihrougk mltioh subterranesn foccos e&eted a .passage Cor 
.thenMelves. Tl^se fisaurea follow the direction of promon- 
toriar. < The X^paH Islaoda, Etna, leeland, tbe Azores, the 
XJaeMies, are to be regarded«s ceotrKl Tekanoes. The oon- 
t«adi«tvi«tuoiii of araters of elewkUoQ and oratsrs of eroption, 
sdiiob affvKiai a pccnliar flxphw)ati<m of .very intorestitig toI- 
catue phenDmena, soet with determimid opposition,, aad. <Mte 
of the: strongest opponents was Baoh's own principal soholar 
— whose early death was a severe loss to scienoe-^the justly 
regretted Hofinann I who, in the course of his trsrvelt ihroagh 
SiciJLybj had the good fortune, when at Scis«ca, to hM able to 
observe the origin of a small Kilofuiic island. The " Pbysioal 
I>escription of the Canary Islands" (Pbysiscbe Beachreibung 
der Canariooben Inaeln], has now become exceedingly rare. 

Cookie 
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i.Bacli, duritig his st^iy in the Briiiab Islands, made minnte ' 
obserratioRfl upon the Hehridei, and the %iiant^B Gauseway^ 
in \h.t county of Antrim; and "afterwards, in the Alps, he 
directed his attention, to the study c^ pol^hyrtes. His ex-' 
planation of ^(4omite has lately met with mticti and partly 
well-^^iinded opposition. -■ How coi^cieimoiifily he pnrsued- 
hie labours niay be p^ceiVed from the cifcumslant^ (hat in 
his 6ld age- he oiade asecond jdurhey to Norway, itgorderta-. 
ohaert'e some facts bearing upon the transition of-primary 
rocks.- "^ - ?. 

The essential aim of BBch''s laboHrs hod alvays been ton 
invest the science of geology with a unirersal and wganic 
character, by cpmprebendfeig all its elertienta: in one vast 
whole — the geognostic and physioalTelations^ thp earth's 
surfede, temp^ature.TBoil, plants: at a later jiei^^d of hia. 
life hk eniicheii it by a prcSbund study of ^(?trt%ctiQps. He:- 
gave a direction to palaeontology, by means of which it becamet'. 
possible tadiaw fronrtl^ remains o^d e*tiict^nimal cilSa^ 
tioii the m(St;|a|'portant conclusions with regard to tlie pro(^8^- 
of Ibrifiation ofthe earth's crnst, ^hjs inerlt!\vill rem^;" 
even ^lou^ geology may i-esume the path of<;heo^caMnaly^.r> 
But (Sermanj ihay h^especialljr proud of the ^ery Sxcelient 
geological niap~whichJshe tiweS to the ill'dstrirfbs ^ceased ^,' 
anivAen^ia-ihiscellaneous writings, andj>art*cularly those-,' 
mino^ conapositions ^ich'Bre now lyiog "Scattered through^ 
thal^afisK^fioak of academies, become.! by being collected — ? 
ft8 fio'3auhJthiy will The — ^ccessibl^'tb tlje general readerV- 
thfr-ai^fe Bii%i^ge artd scientific mefliod by whreh ^ery line 
thai Bueh wrote was Sistii^ui^ed, wil^ become du]^ appre-^ 
ciate<£- ^% wow oa^lcaiioeswhichis now palsin^throngtfc^ 
the|)i!&8i,^lex«ader ^n Humboldt has tintmtisciously erecteif: 
a worthy moi^inheiit t6 his !llustriouEl''frieii^. '" j^ 
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378 On the Reduetion in the H«ight of Waves 

On the Reduetion in the Height of Wavte after Passing into 
Harbours. In a Letter to Professor Jameson. By 
Thomas Stevensoh, Esq., Civil Engineer. 



Dear Sir, — Id your number for October last I gave an . 
approximate formula for the law of increase in the height of 
waves due to their distance from the windward shore; and 1 
have now to trouble you with another formula relating to the 
subject of harbours. 

The great object of constructing harbours is, by lowering 
the height of the waves to preserve the b^nqUJIlit^ of the 
area of water which is included by the piel-s, and this pro- 
perty is variously posBeBsed by harbonrs of diffeV^t fortna,' 
and depends much upon the shape of the entrance aAd tlie 
relation between the direction of its opening and that of the 
line of maanmum ea^oeure. It may here be ob9erv«d, that 
when there is an inner harbour, or stilling basin, the ellipti- 
cal form seems to me the most promising. If one focus be 
supposed to be on the middle line of the entrance, and to 
coincide with the point from wiioh ■&« waves radiate, as 
from a centre, when they expand into the interior of the 
harbour ; and if the other foous is situated inland of high- 
water mark, the waves will all tend to reassemble a( the 
laiidwa>rd focus, and on their vay, will be destroyed by 
breaking on the beach. For it is a well-known property of 
the ellipse, that, if two radii vectores be drawn fnJni the two 
foci to any point in the curve, they will make equal angles 
with the, tangent at that point, and as the angles of incidence 
and. reflection of a wave from any obstaole are pna^tioally 
equaj, each wav« will bbvionaly b« concentrated at thdfocns. 
opposite to that from which it emanated. 

Irrespeelive of the Considerations mentioned a^ve, the 
reductive power of a harbour will be d^pead^nt aa, ^^ . ela- 
tion between the breadth and depth of Uie entrance, and tiie ' 
form and e&pacity of the area within. Where the pidrs axe-' 
high enough to screen the inner area from the wind, where 
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the depth is tiniform and the quay walls are verUcal, the 
following formula may be tried for cases in which D ia not 
less tlura 60 feet :— 

H = height in feet of waves in the open sea, 
X = reduced height of waveB in feet at place of ohservation in 

the interior of the harbour. 
b- =s breadth of entmnee to harbour in feet. 
B = breadth of harbour at place of obserTation in feet. 
D =: distance from mouth of harbour to place of observation 
in feet. 

''^^l T--60 B— V 1 

Tbia fomala I have found to give good approximations at 
several harbours where the heights of the waves were regis- 
tered. When H is assumed as unity, x will represent the 
reductive power of the harbour — I am, yoars faithfully, 

' ' THOM.SS StJIVKNSOK. 



SOIENTIFlO INTELLIOEKOE. 

GEOLOOT AND SEOGKAPHY. 

1. £!ictent of Glaciers in the Polar Regions. — On every side of 
the soutliern pole, on every meridian of the great South Sea, the 
soamon nieeta ieebei^. Not so in the north. In the 860° of longi- 
tude, which iaterEecta the parallel of 70° north (about which paral- 
lel the coasts of AmBrioai Europe, and Asia, will be found to lie), 
icebergs are only fonnd over nn extent of Boine 50° of longitude, and 
thi^ is iiHtnediately tn and about Oreenlatid and Batifin''d Bay.' In 
fart, f«:*187B ttiiles of longitude i»e have ieebsrga, rfhd then for 768ft 
geographical mUss none see met with. I'hja interaatJnglfaet la^ in 
my opinion, most cheerily. and points strongly to thf. possibility that 
no extensive land exists about our northern pole,-;— a supposition wbi£h 
is borne out by the fact, that the Taat ice-fieids off Spitzbergen shew 
nrtsyihpttrmsof (rter havJHg Wen Iri contact rtith sand of graf el. OT 
odarse, the mors firmly we can bring ourselves to belleVe in the ex- 
isteaoaof on Meanroad leading to Behring'i Stvaits, the better heart 
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.wft'sbfJl f«el in iButiuag,tbei VHru)Htntuousi!|mtiUdtf, itwSidiff^tit 
jtiltnd* mill wtocli, doQbtlera, Fi-uiktuilsrotit^i Iiiifr Uvetil b^sMi'' -It 
van not, IhoetioKe, witlKwt deep Intersst'tbM £ pOBstt) tl^^bbtittiltli^ 
which isadiure bod sat iai the wast to tlm MratttmpVibMt^t^JlMa 
'CodeaToafed (a-feno a cen^ idea-of the i»u)^«f-'lM«b s'[ib«M>ftVi^ 
•»mj-T-T(0»6or»e'» Artlic Jounul, p. 94-.) ■ • -■"■'■-■ 'j:.". '■ir.-yj'i-- 

<r-r2atA i^e6r»ars« La&3. tSij OauSiti' AX 'y^-~haT9"t^elltnea 
tlvMight notitw fnai the Fante Idondi o£ iuffi«iciiitiiMemt'lii)'4AH#M 
in your Journal, I nov send j'oa an oxilrEOtirutil V' >«lite^ 'I'bft^Jr 
received, which jou m^, perh^s, like fo publivh iit yeir'-httxt 
Numbef. ■ ■ .. .1 .-.. ■;- Oi^i.i , 

■ ■'■■"■l'Aa«a'1rt!»ii*4i '-""'-' 

" Tumipg hare been too little used her^, butirjUw fittsift-^aeasa 
continues, and it has been worse U)is.eeaBon(,T B") fune t^yiviJJbbe 

moi-e cultiyated. , Jks tlie,poiatoo(.f&iMi thaaDb^WMUninBitMiliaKe 
been bad|,y eff, Vnt aliufldanua '.■oi,.f^^,]<t^',,,(Peifi^t'fMma^iaB^r 
ipg Vc^ii caugU la^t ,s^(tR, iv.»Ki4L^.v,;,)^^aaQ;f;})'.^ <}bd,iaaL 
Hore tlian 2000 whiiles wer^ kjlled in differgftt J^laca^ jXv i9be>tiaN 
bpur (Westmafthayn). we tafee.thQni,ii(j ,a(,,Iftrgfl,aet,lia..whiDh^itiott 
thna 300 JiRye, becB, cauglit nt 0He;tinii|.ii Tll« .ae(-ja.ihadrii>£-.r9p«^ 
300 fathoms long bxiA ,tKn fathoms df^ip, JB ifi.,oC iMffi(>Mti']»teietl^ 
but tlie.vJiajea soniettmes ^waB^np^ift-,), y!-,,,,, 1 . viIhivjo auo ■an- 
. " i'com thq fear 1.8^^ to 1S43, tJ)ieTs.w^e'.,^Il(!4<i«jW(rit)inuA&tB 
tjoj nv>rq than 260 whales, akbovgb fliaay sh^l^ pf l^mfi^itim 
harbour ,e.Tarj ye»r, in Bopi^.y_^i»,niore,thBtt IQlJQui -I1»0jb Jaw -h, 
18i3, ,v^en ,tlte..twt',w« .'fifst .uisd^up W.,(J*!?, titmuyfh^ibi^meiA 
2200 in Westmanhavn alonev ';Eftob,.wt;^e,it^eipgii»ftl^(id,',>tlpHB 
averse t^ {i.rodqce tliirty.gamns .of qit.qt^^es thexsW-g&in^ to 
b^ about £40.00,. b^idfs.. thd ;Qa?lv whif^j fiir9)>4JMs,:9JiiwiidagMliy' 
wbple^om^.fowi." ..,^.. .; .. , i., -i.„;iii,i,( f.^'iliriiroD .:n- 

'■■'■■'■■' ■■.■ "' ■- ■"" ■'■"ioOtOQY'/''"'' '■"■"■''Y"''-";"'" '"'.'^ 

■ ■..■. ,1 ... ' ■■■,.,.: ....■■■■( ■ic,-: lu-raJrnmi'ji!; 

iiilflli^ifi9/prffs.9f+Mip)talB4*;jr^pitt*y;»|i^^,Hp(in«hfte»rtt^«n^ 
fa^, it-u^ *>f!.>,rcel)( pos^tbJi^to f4rni.«,T»)n &n ^n^rqi^n^Ate^^tj^brii thua, 

|J(h0l]g]^,Wfl»1^.be,p|Tib»J*\y(lK>t,fi!M:.*fM0[lg,iJA!9HCP«lQP^ti«^ 

numbei'.of, ewBt(ng.speci«8,.in,per,»aifliela»^ wbiA^ l^Jl9.^e» sipot- 
9ifl!ljiBtvdie4(a'*cUAa,tb96eol'.*iafl)pja|pi*q^ biiW^iftB^*f^wl*iollbi>y 
faf f,lie,;gfwiM¥.pwt fwie.flertftinlj ,kp»flfl.S^ iHiJ, it.W[MllM«t-riqil»U7 
probable that oiir present acquaintance ia limited (f>:pni . T&rioua 
causes) to a very small proportion of other classes, whose t^tal 
aM6ml^;);(j6tW6're,i >vS, ca^' id;llrile' fliori, ;|^^n^^ 
Wr of speoid^ of >Mn4»wu* known to nntumlistaAs.aJ)qtit!l'ipat_fuid 
it is probable that soamelf 300. m»r» nniajA tv betHlooTCIwi' -'Of 
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Wn^lib«i«t,6OQ0j<pmim«Te-cevtaral?tn<)win; uidto fiheeewe may 
ferHa|ia,ttdd41)0Oiiir«hoe»in>tiyet disoo7Cr«dj or not 7«t bleart7<dis- 
-.tiBgwUiedt.!' Of^fflpai^labQut 1200 epeoiee xr« Icimwq i but it h 
ipcobw.blO'itbitTtfatt-'pM^artiaii Dot ^et dinxivered ii Urgcr, Knd thkt 
foT;.t;bu:r««)tiiuld .wMr.Rt It&sb aOO spMiM. lOffishes about 8000 
Bpeciea are known ; and to' tLeae,' aloo, iMinenbB additioita may be 
Vtgeiitei, pvobaUji at l«att -iOOO^sp^oies; ^hus of veiiebrtttal Bni- 
roftts.^enev ndaidy 19^(10 i^eoieB' aM known, and SOOD more are 
-proit^t^iiiiiexiEtance..: The numb^ of ntoJ^usiti has bMn hitJierto 
ro<ib>nH o)iie% by tbat.oEtbes&eUi contained in colltctiotis, do ac- 
fi0{i(it(bevig takan of any buttlia ^astatBoua epeciM. Of-theed about 
15,000 species hare been oolleoted ; and prob&bly at least u many 
more fet.uakvoHiB t^ the conchologiEt. But the number of " naked'' 
or fiheU-tes* nudlmks is undoubtedly extremely large ; and of these 
it.iB^obKbte that onlr a smalt proportion are yet InOwn.*' The 
'ulaeB flf'.inaerts far oufntfrabers all' the preceding, both as to number 
rf Bpieoiaa'aJWady known,' and still more as to the number of whoso 
oaywiioe>»iteha*-e'pRiiumpll»e'ov'idenee.' 'Tt id certain that at least 
1^41,306 Bpici^ Me at "{ii«s(nft' to %e fbUn^fnVblleiHMils'; 'and that 
thei3)d« «Ct by«lj WeWiS'incfoad'tlre tdtil hftrtibfer' feJEistihg^rtH tti 
tlieicotin(iri^^ifch«9^e)tt5tiiot«g^' httS'beeti'b^st''^x.p16^. "" Bd Jlttl^.'ih 
fiwh isi'lbfe'the'tas*', tbit if-8ny(Mtig Ifki tfib-' ga*y pMpartion hdlds 
|^^ete4biM^8''Mtt^etyfl(iw«rrtT^'pE3bts tin& Cnsect^,' &s obtains' in 
our own country (nfimely at'leaAten^eCieSbf insects to every spocirt 
«fr.dMi(tfln^^pWilt)',' We-'^dUM lmv«' to'cietilnaW the totdl tiu'iiiber of 
Btidtni(^«pMt«^ df hifwetfi :&I'Knie;leB!rthail HOo'tiriShiti: 'In'i^gfinl 
ibMMboF'lhle infM6t(il(k^eB,'')il(vt;'<fre'.ae'bt<e^Mt''^^liatt!'nleans'oF 

midChipititiaeblg Pk^koiilg^,'^.>239.\ ■' ■' '■■'■'■" '"' •■• ' ' ■' 

l&lea9^^'Ma<«elM6idf'Pk'^Knd'9(Ait4a;vr}tHhi'tb^'tfvptc JfCdprf- 
cora, countless numbers of aquatic fowls exist whieh'liVe 'imfi^h, 
and whose excretions are exoe^ingl^f ^rtllizing. In some localities, 
the number of guanas is enormous, so that when alarmed by discharges 

ofi.fi>»-8pfai*iiar-'Oftiei*wis*,iHM^'Hs6:'f>dm tfieff ttsftiig^liw^'m Such 
ma£Bes'ui!'eot4nM'!bai^ftpp4Kid''l^'tiMf;e"wHc»fidve'Me«'o^''5««n fliese 
bi«U dfcAewlrtg-lhe-bir'illke tt'dtttfil.- ' ^Ganno |ns)due«S'-'Chang* their 
'hbbltBtwd'iiL'htiri'iciiiiCiMioMlS'di^tdrb^.'trtit'thely'do'AAf pA^n^anentty 
le(l» ft'lofcaMty' WhStil* has ' laug'be^r'frequentftd ■bj"ftien!f'iil cdnse- 
■flitefao^ -af'* kSfhfffiHry Wwm';'|ftt,'ftiiBiw*'li! cfts*,th6^ Moi rWiii-n 
tolthBiri^'hUintsi and t^ttlHy bttnkidMt 'them-'ohl?! Wh^ iia«t^ 'by 



WM'fbmirlyKHotr'tf-U'itili^ltiting'fhe'coi.st of l^riUin | llu( in tU beautiful 
MMogTftpli of Mawn AMor snd Haaiock (in eonrta of publleaclan bjr the Bay 
'Society), more than n hundred (pecieswill b« deioribsd. 
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lasting tMXtoyKDiet. Tbe oi;eAn an the veat'eooBt efSoutli Ainericft, 
within the tropios, toems with fi«bi the qmatrt^' Beeming exhaiHtleM, 
Mid gBHMU eqaall; abound, so thftt their ^esta ia gniduall; acenmu- 
lating Eomewhere either on of off that deMrt land, and nvw ha 
become an object sought afler, not only hy the FeruTJan monntaineer, 
but hj the merohant, shipowner, and statesnian. 

a. TAfl Cod Fi»h of the WhaU FiMhItianda.—f* We iil*9 pre- 
paring," saji Mr Snow, ia his Journal in the Arctic Seas, '* in ealUitg 
at Whale Fish Iiluids, at which plane it was hoped w« ^onld b« m ^ 
following day, if the wind oontinned the same. 

" Our dinner this day was greatly Impoved by loms eod fiih^tll, 
bad been caught in the morning, before the wind spi-ung up. It was 
excellent eating, and I bcdiere the fish ia coostdered <ff nffieieiit 
worth and goodnees to have a few Teseels from Sootland employed in 
catching and importing them. There is one particular place on this 
coast where they are said to be rery numervui, and soine small ships 
have made it an excellent trade." — \Mr W. Farker Snoot'* Jovrnal 
in the Aretio Seat, p. 60.) 

6. Blectrieilif aj^td to the er^Atire of Wkale». — The ttaost pro- 
minent features of this new metJiod are thus described t^-Erery 
it^ale at the moment of being struck by the harpoon is rendered 
powerless, as by a stroke of lightning ; and, thererore, his sobaoftutnt 
escape or kiss, escept by sirring, is wholly impracticable, and the 
process of lanoing and securing him is entirely unattended with den- 
geti The arduous labour involved in a long chase in the capture <]( 
a whale is superseded, and, consequently, the in«onTeni»nceiUl4*m- 
gerof thelwate losing si^t of or beeoming separated fr<nn Ae'^ripiA 
araided. One or two boats only -would be required to be levered at 
a time, and therefore a less number both of ofiioerB and seamen than 
heretofore employed would be ample for the purpose of the YoyHge. 
The electricity is conveyed to the body of the whale from an electro- 
galvanic battery contained in the boat, by means of a meti^lto wire 
aCtad^ed to the harpoon, and so iirrangodas to recondaefethe«leetr«e 
current fwmi the whale through the sea to the maehine. l^be ma- 
ebina itself is simple ftnd compact in constructSon, enclosed in it ^tmtig 
chesl w«ighing about 3601b., and occupying A Space In the boat of 
about 8^ Seet iMg, by 2 ^t in wi<kh, and die same in height. It 
b'CapaUe of throwing into the body of tlie whale erght tremcsiAtot 
gtvobea of electricity in a second, or 950 strokes in a minbte, para- 
lysing, in an instant, the muscles of the whale, and diptivhig il (rf 
all po*eref metion, if not actually of life. — ■{Ytar Book of Fttttr, 
p. 141.) 

7. Preservation of Egga.—'Egga immersed while fresh in milk 
of lime will keep in it for years, doubtless because the cubonate oC 
lime formed by the carbonic acid, evolved from the egg, completely 
stops up the pores of the shell. On pulling down a sacristy In the 
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neighhourbood of Lt^ Maggiore, eggs were found quite frflsh, after 
having been Eurrounded with mortar and enclosed in a wall for 300 
years. — {Hand-Book of ChemUiTy, vol. vii- of the Cavendxek So- 
aeiy, p. 116.) 



8. The Gfetius Koatoe. — Dr Joseph Hooker has read to the 
Lianeaan Society a paper on the genus Nogtoo of botanists, more 
espiecia% on a species brought by Dr Sutherland from the North 
Pole, during the late expedition in search of Sir John Franklin^ 
under Captain Fenny. The plant v&& found in great abundance in 
the ooean, and resembled the NoHoc commune of botanists. It 
was in sufficiEUt quantities to be used as diet; and Br Sutherland 
havii^ eaten some of it, pronounced it more agreeable and nutrittous 
Uian the Ttipe de Roche. Specimens of this plant had been sent 
to Mr Berkeley ; and, from certain points in structure, he con- 
sidered it a new plant, and referred it proTisionally to the genus 
Hormosiphon, under the name of H. arctieus. Dr Hooker also 
gave an account of a spMies of NoHoe which he had discovered in 
XbibMf and of. another in China, which sesmed identical witJi the 
oao brought from the Horth Pole. 3'he Tripe de Roche has lately 
been found in West Canada.— (rear ^ooA of Fads, 1863, p. 223.) 

9. Presarvation of Fiy»«aWe«. — A cask provided with a door 
is tbree^4)U[ths filled with aorrelf lettuQ% eadiTa, dtioory (ev^ if 
rancid), or asparagus; and a piece of rag steeped in sulphur, and 
attached to the end of a wire, is set on fire and introduced through 
l^e door, t^e contamination of thd vegetables, by the falling down of 
the burnt matter, being prevented by laymg a board upon them ; 
the door is then closod, and the cask agitated to accelerate the 
absorption of the sulphurous acid. The sulphuring is twice more 
perfertiMid in the same manner, and the vegetables, together with 
the liquid which has oozed from them, are put into stoneware jars, 
which. are then merely tied round with parchment and put into a 
cellar. Vegetables thus treated keep well till the April of the fol- 
lowing year. They do not, however, soften so q^uickly in water as 
fresh vegetables, uid must therefore, befoi'e boilii^, be soaked in cold 
mter foi some hours (asparagus in April for twenty-four hours). 
Huru:^ the. bailing, which generally does not last longer thaji with 
fresh vegetables, the sulphurgue acid ia given off. This method is 
applicabl^e only to tender vegetables, which easily soften in boiling. 
— (huifold Gmelin'a Hand-Book of Chemistry, vol. iii. of the 
Cavendish Society, p. 116.) 



byGooglc 



By the Patent Law AmendMiKt_.!A]tf,'cf' 18&& (2>5iatu2-16 
Viet, cap. 83), it waa provided,' iJuil'Tt^hiifipt^ &f all 
Patetiis »hould he tratisnvitted 'tdl)i!e\Q^e''of''hir^&rb/ 
Chancer}) in Scotland to be recorded, vinere ihe^ would be 
<^pm. to thein^(£ti»» o/iM ^biAciS^- hjiPtJiai^prdviiioih'JMx 
never been complied wiih. Audit ia'beli^Kd HUtthereiaa 
Btlt notif introiiueed into 'ffi^ Souse of \'Lo0i' for Sie r^eal 
<(f»uch a f>rovmon,' "\ '^ ^ ^„' "_ ^_, •■jli-ni-.iin-i- 
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